ONE SHILLING & SIXPENCE 


and 
RAFT ENGINEER 


ROYAL AERO CLUB 


vicxers VALIANT 


POWERED BY FOUR ROLLS-ROYCE AVON ENGINES 
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makes the most of / 


Slap hinge lever for the 


Beverley’ Aircraft. Sand 


Blackburn 


and General Aircraft Co. Ltd. 


cast in Hiduntimum for 


HIGH DUTY ALLOYS LTO: SLOUGH - BUCKS 
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Crete 


FOR Buble TRANSPORT 


The “Universal” will carry the same unit load as the largest 
oilfield trucks. Rotary tables — travelling blocks — slush pumps 
for drilling — Kelly's and drill collars up to sixty feet in length. 


All such items of heavy equipment within the unit weight of 
22 tons and of a size which can be accommodated in the main 
cargo compartment, 40 feet by 10 feet by 10 feet, can be trans- 
ported without breaking them down to small sections. 


Loading facilities for the “ Universal” are such that machinery 
and stores can be handled by built-in winch or by fork-lift trucks. 
There is an internal roller track on the floor of the freighter 
and side-wall tracks for pallets containing small equipment. 


Rugged construction and four-engined safety, combined with 


the ability to operate from undeveloped airfields are features 
which are unique in the 


Blackburn and General Aircraft Limited, Brough, E Yorks, England 
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AS LIGHT AS TYPE 2 PACITOR. At | Ib. 8 ozs. it’s the 
lightest aircraft fuel gauge in the world. That weight includes 
Indicator, Oscillator and Rectifier, all combined in the one 

unit for easy installation and speedy maintenance. A new 
lightweight tank unit (approx 4 ozs) is being produced to 
operate with Type 2 Pacitor. In many installations the gauge 
can be wired throughout with ordinary aircraft wiring — no 
heavy co-axial cable is needed. 
And we haven't sacrificed performance to get the weight 
down Type 2 Pacitor is second to none for accuracy. It’s 
fitted in the Bristol Brittania, the Blackburn and General 
Aircraft Beverley, and specified for several other military and 
civil aircraft. It's in full production and available NOW. 


Simmonds Aerocessories are a Ministry of Supply Design 
Approved firm for fuel contents gauges. Type 2 Pacitor has 
been accepted by the Air Registration Board. 


TYPE 2 PACITOR ELECTRONIC FUEL CONTENTS GAUGE 


Enquiries co’ SIMMONDS AEROCESSORIES LTD. 
Byron House, 7-8-9, St. James's St., London, S.W.1. 
Head Office and Works: Treforest, Pontypridd, Glamorgan. 
Branches: Birmingham, Stockholm, Copenhagen, Melbourne, 
Sydney, Johannesburg, Amsterdam, Milan & New York 


A MEMBER OF THE FIRTH CLEVELAND GrouP 
cac 
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WESTLAND 
HELICOPTER SCHOOL 


Britain’s first and only Helicopter Pilot School has been operated by 
WestlandAircraft for some years past 


Five Westland Helicopters are available. All-the-year-round courses 


enable pupils to qualify for a type rating on a British Commercial 
Pilot’s Licence or Private Pilot's Licence, or if no British Licence is 
held, for a Certificate of Competence to fly Helicopters of the type 


specified. 


The School is open 

to all nationalities and 
full particulars are 
available from:— 


-WESTLAND AIRCRAFT. ENGLAND | 
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EVERYTHING IN SHEET METAL WORK 


FOR AIRCRAFT AND AUTOMOBILE 
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— 


CABINETS 
for RADAR. RADIO 
and TELEVISION 


DY NAMO and 
MOTOR CASES 


COACH AND 
BUS BODIES 


Municipal 
and other 
ALL METAL 


Vehicle Bodies 


TELEGRAMS 
BROMELPAR, SOUTHTOT 
LONDON 


161 WEST Rd., TOTTENHAM 


“Duraglas”’ pure glass products 
provide structural materials for the 
reinforcing of plastics. ‘‘Duraglas”’ 
has a high degree of strength, low 
weight and ease of fabrication. It 
is available in many forms, and 
suitable for a wide variety of 
structural applications. Full infor- 
mation will be willingly supplied 
to manufacturers who specify their 
particular requirements. 


DURAGLAS 


PURE GLASS PRODUCTS 


Refrigeration 
COLD STORAGE 
HEATING 

DRYING 
AirConditioning 
MINING 


Light Assemblies 
Components and 
STRUCTURES 


in 
SHEET METAL 


TELEPHONES 
TOTTENHAM 
2257, 2258 & 2259 


LONDON, N.17 


Think of DURAGLAS 
reinforcements 


> 


> 


WOVEN GLASS FABRIC 
WOVEN GLASS ROVING 
GLASS ROVING 

WOVEN GLASS TAPE 
CHOPPED GLASS ROVING 
BRAIDED GLASS SLEEVING 
BRAIDED GLASS CORD 


TURNER BROTHERS ASBESTOS CO. LTD. 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


ROCHDALE ENGLAND 
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Powered Control 
with 
Simulated Feel 


... for the operation 
of ailerons, clevators 
and rudders on all 
high-speed aircraft. 


Designed and developed by a Com- 
pany whose reputation based upon 
nearly half-a-century’s devotion to the 
Industry has been progressively en- 
hanced, HOBSON Powered Flying 
Controls and Feel Simulator Units are 
now being fitted to many of Britain's 


latest aircraft 


Aircraft manufacturers continue to 
specify HOBSON products safe in the 
knowledge that their own reputations 
for the production of reliable high 
performance machines are matched by 
the established reputation of H. M 
Hobson Ltd., for the supply of import- 
ant aircraft components of proved and 


unsurpassed worth 


Hobson 


POWER FLYING CONTROLS 


GAS TURBINE ENGINE CONTROLS 
INJECTION CARBURETTERS 
AIRCRAFT COCKPIT CONTROLS 


H.M.HOBSON LIMITED FORDHOUSES WOLVERHAMPTON 


Luemess USA and Canada: Simmonds Atrocenone ine Terrytown, NEW YORK, USA 

lialy Secondo Mons, SOMMA LOMBARDO 

Agena om France Societe Commerciale Prenco Bruenuque, Avenue 
Raymond lomcere, PARIS XVI 

in Actous Supply Co. Pty Led, 210 Vetoes Soret, MELBOURNE, 

im Span Senor Ramon Eecario, Nunes de Belbos, 29, MADRIT) 

pplebe Bb, 48 vere Abdel Poshe, bey 


Agents on ar 
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PLANT 


A new factory has been 


specially equipped with the 
latest plant for the manu- 
facture of a wide range of 


precision sheet metal com- 
ponents. 


Illustrated is one of the 
larger mechanical presses 


more recently installed. 


G.CORNER & CO.LTD 


JOHNSON BROOK ROAD - HYDE - CHESHIRE 


Te/ 633 


Good service ensures a quick turn 
und. The Toilet Servicing Unit with 
yuck release connectors will give 

vou both with efficiency 


and hygene 


AtR SERVICE TRAINING LTO 


FLIGHT 
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-. 
ak 
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AIRCRAFT DIVISION A 
8H AM BLE SOUTHAMPTON 
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Designed and developed in consultation 
with the Aircraft Industry, Dagenite 
batteries are standard equipment on 
the majority of de Havilland aircraft, 
and perform a major role on the airways 


of the world 


The 12 volt 6-EP19B/2 battery has a weight/capacity ratio which is among the lowest yet achieved 


for Jet Engine starting—46 pounds fully charged: capacity 60 Ah. at the twenty hour rate 


Dagenite Aircratt Batteries 


Peto and Radford «137 Victoria Street: London: SWI 


| ade lignt 
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ALTITUDE 
SWITCH 


SPECIFICATION 
Range 20,000 vo 70,000 teat Acceleration, R.A.E. Technical This is an absolute pressure switch, suitable 
memo Wo. DES. | 
Grade A4 
Standars 79,000, ¥2,000, 38,000, for sensing aircraft or cabin altitude. It 
Setungs 42,000 Weight om 
may be used to operate a warning or 
+ 190 Connections: Electrical, Plessey Mk 
4 ty 
control device (e.g. flood flow for cabin 
Temperature oC rw + 70°C AGS. unon or 
oo en, pressurisation) at any preset altitude within 
Vibration RAE Technical 
meme. Ne Control amps 24 OC the instrument range. 
(Central region) Circunt rating Change over contacts 


No anti-vibration mountings are required. 


TEDDINGTON AIRCRAFT CONTROLS LTD 
CEFN COED, MERTHYR TYDFIL, SOUTH WALES. Tel: Merthyr Tydfil 666 
London Office: 51 BROMPTON ROAD, 8.W.3 Tel: KENsington 4808 


am the air © © © @ @ COOKERS © MOTORS GENERATORS ~ RADIO 


EQUIPMENT REFRIGERATORS ~ HEATING AND 
VENTILATION LIGHTING FITTINGS ~ STEWARDS’ 
CALL SYSTEMS © HEAVY ALLOY ~ AIRCRAFT CABLES 
WATER HEATERS ~*~ URNS ~*~ OSRAM LAMPS, ETC. 


ad AIRPORT LIGHTING AND CONTROL ~- GROUND 
Or the qroum @ @ TRAFFIC CONTROL - POWER EQUIPMENT AND CABLES 

RADIO COMMUNICATION NAVIGATIONAL AIDS 
BROADCAST CALL SYSTEMS ~- LIGHTING FITTINGS 
TELEPHONE COMMUNICATION ° HEATING AND 
VENTILATION OSRAM LAMPS COOKING 
ar EQUIPMENT AND ANY OTHER TYPE OF ELECTRICAL 
bas tie EQUIPMENT FOR AIRPORT BUILDINGS, ETC. 


~~ 


ELECTRICAL EQUIPMENT FOR AVIATION | 


THE GENERAL ELECTRIC COMPANY LIMITED - MAGNETHOUSE - KINGSWAY - LONDON «+ W.C.2 
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YOURS TO FLY...IN THE R.A.F. 


This informative booklet 
will be enclosed with 
the Air Ministry’s reply 


to your letter 


The Hawker Hunter, one of the world’s finest fighter aiureraft! Armed with all 
the fury of four of the new hard-hitting 30 mm. Aden guns and powered by 
either Rolls-Royce Avon, or Armstrong-Siddeley Sapphire turbojet engines, 
these swept-wing high performance single seater interceptors are being flown 


in ever-increasing numbers by the finest pilots the R.A.F. can produce—pilots 


with the Battle of Britain spirit 

Many more pilots (and navigators) of their calibre are needed if Britain is 
to remain strong in the air. If YOU have courage, initiative and the power of 
leadership then the R.A.F. offers you the chance of a fine career; and the rare 


privilege of serving alongside men who handle Hunters. 


DIRECT COMMISSIONS FOR PILOTS AND NAVIGATORS 


Only exceptional men gain these commissions but then only exceptional men 


are needed. For them prospects are extreme rood, A Direct Commission offers 
from the outset a career with retired pay or, tor the who a shorter 
appointment, the alternative of leavu years with a e@ratuity 


as y Oo both 


of £4,000, or alter & years with 


tax-free 

If you are between 174 and 26 and believe you can satisfy 
the Royal Air Force that you possess the personal 
qualities flying aptitude and the high medical 
standard demanded, write a short letter 

NOW to the address below, wiv 

of your age, education and any special 

qualifications you possess: Air Ministry (FR217A) 
Adastral House, M.R.2., Kingsway, London, W.C.2 


ROYAL AIR FORCE 
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Bu, 


Perfect vision Is vital to the high 

speed pilot. Triplex is the glass that gives 
him protection against both 

pressure and impact —and permits 


him to see with instant clarity. 


FRIPLEX SAFETY GLASS CO. ETO., ALBEMARLE STREET, PICCADILLY, LONDON, 
TAS 


wh Y callmea 


, A Suit Nut is a one piece nut which complies with R.A.E. 

y Specification No. A.D. 114-—a nut provided with means of 
increasing the friction between the thread of the nut and that of 

a standard bolt to an extent that the nut may be considered self- 
retaining. A Stiff Nut should be as light as is consistent with strength 

and be able to withstand all conditions of service use. It should be of 

a design which does not cause undue damage or excessive wear to the 


thread of the bolt on which it is mounted 


A perfect description, in fact, of the G.K.N. ‘Aecrotight’ Nut often casually referred 
/ to a8 a Lock Nut or Self-Locking Nut—which has the added advantages that it can be used over 
/ and over again without loss of efficiency. Its retentive properties are unaffected by oil, water or humidity 


Supplied in Steel, Stainless Steel, Light Alloy, Brass and Bronze in Whitworth, B.A. and B.S.F. Threads. Recommended for all 
applications where vibration ts encountered. Economical in use No need for drilled holes, cotter pins, lock washers, etc. 


4 $/A/2002 


Emerging from cloud at 600 m.p.h.... 
and BeSafe 
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... the story of a 
PROTOTYPE CAR RADIO 


A new product—a car radio! How to 
be sure-—absolutely certain—that its 
laboratory performance would always be 
duplicated on the road? Would vibration 
mar its performance, or shorten its life? 
Goodmans Vibration Generators, which 
accurately simulate vibratory forces of 
variable frequency and amplitude, find the 
answers—ain the prototype stage! Recently 
a wise radio manufacturer sought Goodmans 
advice and a series of pre-production tests 
were carried out to vibrate the equipment 
from 10 ¢/s.to 500 c/s.at various amplitudes. 
The results, some of which are enumerated 
on the right, enabled positive design and 
constructional modification to be made, 
ensuring perfect, long-life peak perform- 
ance of every production model. 


Just one example of the service rendered to 
Industry by Goodmans Vibration Generators. 


15 Pronounced vibration mode in main chassis, 
c/s bending of base and movement of components 


Spurious noises from loudspeaker, microphony in 
amplifier, and instability in output components 


av 
75 c/s 
Tuner cover in resonance, setting up audio 
ANY PRODUCTION MODEL Its reavy 
510 


Phase-splitter Valve and Screening Can vibrating, 
FOR THE WORST THAT THE ROAD CAN OFFER 510 c/s causing peaking at this frequency with consequent 


audio distortion 
Thanks 375¢ 


VIBRATION INVESTIGATION 


Vibration mode evident, smaller “ between-wiring 
fs components and connecting leads flapping freely 


Protecting cover of power pack in resonance, 
generating objectionable sound energy 


with Vibtation Gencaters 


If you have a vibration problem, whether it is fatigue testing, torstonal vibration testing, flexure testing 


or structural investigation—consult Goodmans first —you may save many, many pounds on research and 
production costs The Goodmans range of Vibrators extends from a model deve loping WO. toa 
midget with a force output of approximately t Jib 


Full details on request to Vibration Dept. F 


GOODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDX. 


Telephone : WEMbiey 1200 (8 lines) 
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who are interested 
in a lifetime career 


with Britain’s 
most progressive 


Aircraft Company 
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R. W. WALKER, reas, Chief Designer, Gloster 
Aircraft, wants to meet Qualified Aero Engineers, 
Acrodynamicists, Stressmen on Strength and 


Acroelasticity and Design Draughtsmen . . . 


IMMEDIATE OBJFECTIVE—Super-priority Production of the Gloster Javelin, Key Aircraft of 


Western Defence! FUTURE PROSPECTS 


An opportunity to build a secure, rewarding and 


successful career in one of Britain's vital industries, employment with the Hawker Siddeley Group, 


world’s leading aviation organisation. 


THE GLOSTER STORY Throughout the world the name of Gloster 
is inked with the successful development of jet propulsion The Gloster 
Aircraft Company was formed forty years ago and in 1918 was pro- 
ducing forty-five Bristol fighters a week. Today the Company employs 
over 6,000 people, has aerodromes at Hucclecote and Moreton Valence, 
and factory space covering many acres. Gloster aircraft have held the 
world speed record on tour separate occasons and their outstanding 
qualit y has led to a steady flow of orders from the Royal Air Force and 
the leading air forces of the world, The latest Gloster achievement is 
the Gloster Javelin — the world's first Delta wing all-weather interceptor 
The tremendous fire-power, range and radar efficiency of the Gloster 
Javelin has changed the whole pattern of NATO defence Phe develop- 
ment and quantity production of this super-priority fighter is our un- 
mediate and vitally important task 

To help speed the large-scale super-priority production of this key air- 
craft the Gloster Aircraft Company have ummediate vacancies for 
Stressmen, Aircraft Design Draughtsmen, and Engineers, Technicians 
and Draughtsmen with Mechanical, Structural or Electrical experi- 
ence. These positions are permanent, pensionable and offer interesting 
and stimulating future opportunities on design and development pro- 
jects now being planned 


LARGEST AVIATION ORGANISATION 


Company is a member of the Hawker Siddeley Group 


The Gloster Aircraft 
the largest 
organisation in the British Commonwealth covering the design and 


construction of aircraft, acro-cngimes, gas turbines, rockets, guided 


weapons and missiles. The member Companies of the Hawker Sidde 
ley Group are teamed together to form a pool of technical expernence 
and production resources which would be beyond the resources of any 
single firm. Each separate Company is backed by the combined 


strength of the whole Hawker Siddeley Group 


GLOSTER AIRCRAFT CO. LTD, / « 


1915-1955 40 TEARS 


MEMBER OF THE 


OF AERONAUTICAL 


HAWAEER SIDDELEY GROUP 


A PERSONAL MESSAGE FROM 

R. W. WALKER — CHIEF DESIGNER 

This is an exciting moment to join the Gloster Design and Production 
team. Gloster are still setting the pace in the design of jet aircraft and 
intend to go on doing so in the future. You will have unequalled oppor- 
tunities of studying the entire contemporary spectrum of aeronaut« al 
endeavour and will be ideally situated to broaden your experience and 
unprove your future prospects of promotion. 


A SECURE, GENEROUSLY REWARDED, FUTURE 

Gloster offers you an extremely wide range of employee benefits which 
add substantially to your salary im the form of insurance, reurement 
pension, sick leave with pay and housing facilities 


NEW HOUSES WILL BE AVAILABLE 

One of the advantages of joining the Gloster Company is the interest 
the company takes in providing first-class housing for its staff. The 
Company itself owns a large housing estate and 500 new houses are 
Real help is given to new members of the staff in finding 
suitable accommodation 


PENSION PLAN 


All Gloster staff members benefit from a liberal group insurance 
This includes life insurance, retirement pension and sick leave 


being built 


“ heme 
with pay. In addition to special pension and housing facilities, Gloster 


have excellent sport welfare and canteen facilities 


IF YOU ARE a qualified Aero Engineer, Design Draughtsman or 

Stressman and are mterested in a well-paid permanent career with a 

progressive company write a letter to me today. Your letter should set 


out briefly and clearly such details as qualifications, previous expenence 


and employers, age and whether married or single ddress your letter 
to me personally at the address below. I will arrange an interview either 
in London or Gloucester and travelling 
expenses will be paid by the Company. /] 

Sincerely, 


ISTER 
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Time to Think 


OW slow people are to adapt their thinking to suit new circumstances, and how 
reluctant to accept any such circumstances that are disagreeable! The advent 
of thermo-nuclear weapons and their development to a state of readiness for 

immediate use in war is an event so tremendous in its implications and dreadful possi- 
bilities that, while millions now discuss it in terms of vague and broad theory, only 
dozens, we believe, grasp its practical significance. 

Today it is neither fanciful nor melodramatic to state that man has the power to 
destroy himself and all life on earth. This fact alone should, and may, cause the nations 
of the world to huddle together to avert overwhelming disaster, much as the families of 
their ancestors a thousand years ago must have sought shelter and comfort together 
from the violence of a storm. 

But as yet this threat to humanity is scarcely comprehended, and the fear of it is still 
sufficiently remote to be pushed back into the darker cupboards of our minds. Like 
most foul things, it will come up to the surface sooner or later and will have to be tackled. 
It is much better to face facts, and as a civilization to pick our own time, place and human 
weapons to fight such a menace. 

But governments cannot stand still while the lazy wheels of publi¢ conscience are 
geared up to compute answers upon which to base national and international policy. 
The mortal weapon is lightly triggered and under inadequate control. And so we find 
ourselves—as has been hinted in Parliament and elsewhere—planning and organizing 
along time-honoured lines and largely in terms of weapons of earlier generations, though 
science has already moved into a different age and, possibly, unwittingly made the first 
threat of violence to other worlds. 

In our efforts to buffet along in the slipstream of nuclear development, we are faced 
in military affairs with a complete reversal of earlier circumstances. The change started 
in the Hitler war. In days gone by, the heroes were weepingly sped on their way to battle 
and death in the front lines; and when the bands had stopped playing, and the tears 
were dry, those remaining at home got on with their jobs as usual. In the distance the 
battles raged between concentrations of men and, later, of machines as well. 

Does this conventional picture seem to fit today? Far from it. The tears in any new 
hot war should be shed by the soldiers, sailors and airmen for the wives, children and 
workers left in concentrations at home, targets for H-bombs, while the fighting men 
disperse over the faces of continents and oceans. 

Perhaps re-armament is more of a gamble in timing than the expression normally 
implies; and perhaps the nuclear deterrent will in due course do more than simply 
prevent war, until common sense and morality recover their balance in the face of such 
staggering developments as the mass-destruction weapon. Man and man may in fact 
find it easier to sink their differences in the shadow of the greater menace than to 
submerge each others’ cities and ships beneath atomic clouds 

This is a reasonable hope and prospect; but it needs, among other things, time for 
realization. That time has to be bought and, knowing no better way, we have chosen 
to try to purchase it in terms of V-bombers and dispersed bases and of fighters and 
aircraft carriers. With faith in humanity, the plan is likely to work 

It has become the custom to label conflicts between nations either “cold” or “hot,” 
according to whether violent words or violent deeds characterize the actions. A third 
category, the warm war, typified by local and perimeter hostilities and closely resemb- 
ling the wars of past centuries, remains to fret and threaten us with a possibility of a 
major flare-up. Sledgehammer atomic weapons which are being forged for or against 
hot war by at least three countries are unsuitable and uneconomical for driving home 
“tacks round the border.” Different, not necessarily conventional, arms are likely to 
be more effective in localizing incidents, provided that they can be brought to bear 
without delay—by air, in fact. Resources are being found to look after our responsi 
bilities in this respect. In the last decade, the rod has often been withheld too long to 
the disadvantage of the sociologically immature 


The Air Estimates Debate summarized: page 34° 
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ESTERDAY evening, March 17th, the Eighth Louis Blériot 


FROM 


Doing Away with the Runway 


Lecture was due to be delivered before the Royal Aeronautical 
Society by M. Georges Hereil, the well known French aircraft 
constructor. Bearing the title Making Aeroplanes Independent of 
Runways, M. Hereil’s paper considered the limitations imposed 
by long runways and means of climinating such runways com- 
pletely. Most of the solutions discussed involved replacing the 
conventional undercarriage by some gear which was part of the 
ground equipment, while at the same time retaining unchanged 
the aerodynamic characteristics, propulsive power and operational 
uses and performance of the aircraft. The possibilities examined 
included metal track, low-pressure tyres, caterpillar track, launch- 
ing ramps (inclined, but not vertical), catapults, cable launching, 
railed trolleys, braked landing (arrester gear and landing mats), 
skis and skids 


Boscombe Down Appointment 


HEN, on March Ist, Mr. Handel Davies, M.Sc., F.R.Ac.S., 

takes up his duties as Scientific Adviser to the Air Ministry, 
Mr. J]. Hanson, B.Sc., D.LC., F.R.Ae.S., will succeed him as 
Chief Superintendent of the A. and A.E.E., Boscombe Down 
Mr. Hanson has previously held this post, in 1950-52, since when 
he has been Director of Technical and Personnel Administration, 
M.o.S 


High-level Camera 


“THE impressive acrial camera illustrated here is intended for use 
by PR versions of the Canberra and the new V-bombers 
operating at heights between 60,000 and 70,000ft. Designed by 
Williamsons, and developed in co-operation with the Royal Air- 
craft Establishment, it is capable of taking, in one run, up to 
1,200 9in x 9in photographs at intervals of less than two seconds 
between cach exposure. The whole operation is remotely con- 
trolled. To obtain wide lateral cover it is 
; sometimes necessary to operate several such 
- cameras in a single aircraft, and in order 
achieve perfect synchronization an inter- 
; valometer has been developed capable of 
controlling the cameras simultaneously. 
Lenses available for the FX96 vary from 
a focal length of 48in down to 6in wide- 
angle type, one exposure from which at 
maximum height covers 400 sq. miles 
Despite the great altitudes at which it is 
intended to operate the FX96, compensa- 
tion must still be made for the high speed 
of the aircraft. The mechanism has there- 
fore been designed to allow the film, with 
its register-plate and pressure-pad, to move 
with the image during exposure 
Reference to the new camera was made 
by Mr. Colin Williamson, C.B.E., F.R.P.S 
chairman and managing director) and Mr 
John Odle, F.R.G.S joint managing 
director) at the 49th annual dinner of the 
Williamson Manufacturing Co., Ltd., held 
in London last Friday 


FOR STRATOSPHERIC PR: The Williamson 
FX96 with long-focus lens tube fitted 
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V.7T.0. BY CORDITE: On March IIth the 
Martin-Baker Company demonstrated a develop. 
ment which will surely make a profound impres 
sion upon military aircrew everywhere. A dummy, 
seated in an automatic lightweight ejection 
seat, was fired from the rear cockpit of the 
Meteor on a take-off run. Deployment of the 
drogue, main canopy and separation from the 
seat were almost instantaneous, and the dummy 
landed “unhurt.” This development is intended 
to remove all minimum-height restrictions on 
“hitting the silk.” 


QUARTERS 


Britannia: Heat-seeker 


THovucH evidently published in the best of faith, the reports 

in Monday morning's papers that a Bristol Britannia had flown 
from England to Johannesburg in the shortest time yet achieved 
by any civil airliner were, in fact, inaccurate. The Britannia— 
a Mk 100 registered G-ANBA—flew to South Africa on Saturday 
for a month’s tropical trials and covered the 6,070 statute 
miles with one stop, at Khartoum, in a total clapsed time of 
18 hr 52 min. Flying time was 17 hr 24 min. The fastest civil 
flight on record was made on July 17th-18th, 1951, by a de 
Havilland Comet 1, with Capt. Majendie in command. A distance 
of 6,218 miles was covered in an elapsed time of 17 hr 33 min, with 
a chock-to-chock time (excluding stops at Cairo and Entebbe) of 
14 hr 53 min. Average speed, in round figures, was 420 m.p.h., 
whereas that of the Britannia was about 350 m.p.h 

The log of the flight, as cabled to Filton on Monday, was: 

“Take-off Filton 1215. Crossed coast Lymington 1225 at 18,000ft 
Over French coast at Le Havre 20,000ft at 1255. Cruising 350 m.p.h 
Wind N.E. 28 m.p.h. Crossed Riviera coast, cast of Marseilles, at 
1425 at 23,000ft. Speed 362 m.p.h. Wind S. by E. 40 m.p.h. Passed 
Malta 1628 at 25,000ft at 357 m.p.h. Wind S.W. by S. 50 m.p.h 

“Crossed African coast 1735 due south of Benina at 25,000ft at 
360 m.p.h. Wind W. by S. 165 m.p.h. jet stream. Half-way across 
Sahara at 1835 at 26,000ft at 357 m.p.h. Wind due W. 155 m.p.h 
Started let-down from 26,000ft at 80 miles distance from Khartoum 
220 m.p.h. Wind N.N.W. 28 m.p.h. Landed Khartoum 2106. Started 
engines 2223, took off 2234, on course 2236. Levelled out at 19,500ft 
at 2301, speed 341 m.p.h., wind N.W. by W. 14 m.p.h 

“Crossed equator above violent inter-tropical front storm at 0146 
about 70 miles west of Entebbe at 19,500ft at 345 m.p.h. Wind N.E 
by N. 24 m.p.h. Dawn at 0330, crossing south end of Lake Tanganyika 
at 22,000ft at 355 m.p.h. Wind N.W. by N. 23 m.p.h. Crossed Zambesi 
about 200 miles N.E. of Livingstone at 0450 at 22,000ft, 362 m.p.h 
Wind S. 23 m.p.h. Over Bulawayo 0547 at 22,000ft, 362 m.p.h. Wind 
S. 28 m.p.h. Started let-down from 22,000ft at 0640, 90 miles from 
Johannesburg at 210 m.p.h. Wind S. 28 m.p.h. Over Johannesburg 
0702. Landed.” 

The pilot was W/C. Walter Gibb, D.S.O., D.F.C., assistant 
chief test pilot to the Bristol Acroplane Co., Ltd. Carrying 42 
officials and technicians, including representatives of B.O.A.C 
and the Air Registration Board, G-ANBA took off at her maximum 
all-up weight of 150,000 Ib (picture on p. 369 


Moscow on West German Air Force 


OMMENTING on the alleged preparations in Western 

Germany for the formation of an air force, a Colonel Bik- 
hovsky, speaking in Moscow, has said that, despite official com- 
muniques in the West, the West German Air Force would not 
be “a small one.” The aircraft industry, he maintained, had now 
been almost completely rebuilt in the Bonn Republic and was ready 
to turn out military aircraft once again. As far back as 1952, 
he went on, the Junkers company was re-established in Kassel 
Preparations were in full swing in Western Germany to design 
and produce new types of aircraft, and such well-known designers 
as Messerschmitt, Tank and Dornier were working on new types 
of jet aircraft, flying bombs and guided missiles. A network of 
research institutions studying acronautical problems was being 
set up in Western Germany. 

All work in the field of rocket propulsion and flying, said the 
Colonel, was now concentrated in what was known as the Society 
for Rocket Construction Research, and in the Stuttgart Institute 
of Rocket Techniques. German airmen were receiving advanced 
training at schools in Great Britain, the U.S.A. and other countries, 
and at one of the flying schools in Switzerland 90 per cent of the 
pupils had come from Western Germany. Another group of West 
German airmen which, according to the West German press, 
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formed the core of the new air force, had had a refresher course 
at a flying school near Southampton. [The Colonel evidently 
had in mind the ex-Lufthansa pilots who arrived in this country 
early in 1954 for a refresher course with A.S.T. at Hamble prior 
to operations by the new Luftag airline—Ed.] He averred, inci- 
dentally, that one of the men to receive such training in Britain 
was Goering’s personal pilot. 

On the eve of the Second World War—again we quote Colonel 
Bikhovsky—the German militarists received much help from the 
Western Powers in building up the Luftwaffe. Britain, he main- 
tained, helped the Junkers concern to build a branch “on British 
territory,” since under the Treaty of Versailles Germany was 
forbidden to build aircraft in her own land. From the Armstrong 
Siddeley concern the Nazis received aircraft engines from Britain 
“Today the British rulers, with the same idea in mind,” concluded 
the Colonel, “are repeating the same mistake. War criminals like 
Kesselring and Messerschmitt are again being allowed to study 
British progress in aircraft construction.” 


More Range for T.A.A. Viscounts 


RANS-AUSTRALIA AIRLINES are the first Viscount 

operators to have auxiliary slipper-type fuel tanks fitted to 
their aircraft. The fifth machine was prepared for slipper tanks, 
but has not been provided with them, and thus the sixth machine 
becomes the first to be so equipped 

These new wing-mounted tanks cannot be jettisoned in flight, 
but are easily removed on the ground. They each have a capacity 
of 145 Imp. gal, and raise the maximum fuel capacity of the 
Viscount from 1,950 to 2,240 gal. The still-air range with maxi- 
mum payload of 12,800 lb is increased by 255 statute miles to a 
total of 1,655 statute miles. Viscount 700Ds with 1,550 s.h.p 
Rolls-Royce Dart 510 turboprops will have slipper tanks as a 
standard fitting 


B-52s in the Spring 


OEING B-52A Stratofortress bombers are to enter operational 
units of the U.S.A.F. in the late spring, the first examples 
being earmarked for the Strategic Air Command's 93rd Bomb 
Wing at Castle A.P.B., California, now using B-47s 
Eventually the U.S.A.F. will have an inter-continental bomb- 
ing force of eleven B-52 wings, totalling some 350 aircraft, with 
their own force of 200 jet tankers. The B-52 costs about 
$8 million (£2,850,000) and weighs about 185 tons all-up. 


Flight Refuelling in Canada 


ALTHO JIGH established as long ago as 1948, a Canadian sub- 

sidiary of Flight Refuelling, Ltd., has not hitherto been in 
active operation. Now comes the news that Sir Alan Cobham has 
given the word “go,” and Flight Refuelling (Canada), Ltd., are 
preparing for the manufacture of the full range of the company’s 
pressure refuelling products. Mr. Dennis Cunliffe, A.M.I.Mech.E.., 
has been appointed as the parent company’s representative, and 
he has established offices for the Canadian firm at 922 King Street 
West, Toronto 


First Production C-130A 


N March 10th, the first Lockheed C-130A Hercules turboprop 
“medium combat transport” (to give it its official U.S.A.F 


designation) rolled out of Government Aircraft Plant No. 6 
(GAP-6) at Marietta, Georgia, ahead of schedule 
The occasion was the release of a few new facts: thus, the 


first C-130As are to go to the U.S.A.F.’s Tactical Air Command 
Troop Carrier Wings; the Allison T56-A-1 turboprops are installed 
as complete power plants, manufactured by the Rohr Aircraft 
Corporation, and can be mounted in thirty minutes; the Curtiss- 
Wright paddle-blade airscrews measure 15ft in diameter; the 
integrally built airframe has “only” 75,000 parts 

When the first production machine leaves the runway at Marietta 
it will be the first major American production-type aircraft to try 
its wings, as Lockheed say, “in the Jeep South ” GAP-6 has also 
built some hundreds of Bocing B-47Es 


At the Royal Institute 


T a meeting of the Royal Institution in London on March 11th 

a distinguished company gathered to hear Sir Arnold Hall, 

M.A., F.R.Ae.S., Director of the Royal Aircraft Establishment, 

present a paper enutled Experimental Techniques in Aeronautical 

Research and Development. Lord Brabazon of Tara was in the 
chair. 

Sir Arnold covered two main themes in his paper: the use of 
wind-tunnel and free-flight models for aerodynamic research and 
the methods employed in static structural testing to determine the 
safe life of an airframe. A number of different types of model 
were on view, and the lecturer demonstrated the sensitivity of 
the strain-gauge balance support for wind-tunnel models by show- 


SLIPPER TANKS, later to become standard on 700Ds, have been 
fitted for the first time on the sixth TAA. Viscount above 


ing that it would record the weight of a handkerchief placed on 
the nose of the model to simulate a pitching moment. Another 
exhibit was a two-foot span, free-flight, delta-wing model powered 
by a small rocket motor. The covers had been removed to show 
the component parts, which included a miniature 24-channel radio 
transmitter (of 3in diameter and just over 6in long) to relay data 
to ground observers whilst the model was in flight 

The lecture was illustrated by numerous slides and four short 
but impressive films made at the Royal Aircraft Establishment 
They portrayed the use of models in a wind tunnel at speeds in 
excess of Mach 1, showing the development of the shock-wave 
pattern; control reversal at transonic speeds with free-flight, 
rocket-powered models; the wool-tuft method of demonstrating 
the compression stall on a full-scale aircraft; and the problems of 
fatigue caused by flutter 

The lecturer paid tribute to the pilots and observers who carried 
out the actual flight test work, and concluded by explaining the 
techniques employed in simulating aerodynamic forces in a ground 
test-rig in order to make the full-scale testing to destruction experi 
ments such as had been completed recently at Farnborough 


Princess Costs 
HAT the 


total expenditure under main contracts relating 
specifically to the Princess flying-boats was over £m at the 
end of March 1954 is stated by Sir Frank Tribe, Comptroller 
and Auditor-General, in his report on the Civil Appropriation 
Accounts, published this week. The £8m includes £126,000 for 
redundant materials and abortive work, £227,000 for modifica 
tions, and £325,000 for additional costs caused by delay in engine 
deliveries. It also includes about £1lm for single and coupled 
Proteus 2 engines, but no share of the general cost of their de 
velopment. Cocooning and storage cost £28,000 


For Gliding Achievement 


HE Lilienthal Medal, the F.A.I.’s highest gliding trophy, has 

been awarded for 1954 to Mr. Philip Wills, chairman of the 
British Gliding Association and formerly world gliding champion 
The award, made for his outstanding sporting achievement in 
gliding, was announced by Mr. John Profumo, M.P., at the annual 
ball of the British Gliding Association at Londonderry House on 
Friday last. Mr. Profumo disclosed also that Mr. Wills was to 
be one of the recipients of another international award, the Paul 
Tissandier Diploma, for his work as B.G.A. chairman 

Guest of honour at the Ball was Mrs. Alex Orde, previously 
secretary of the Association, who was presented with a coffee set 
and a silver model Sky by Mr. Wills. She, in turn, presented the 
British gliding awards for 1954 to their respective winners 
Lt-Col. A. J. Deane-Drummond (de Havilland Cup), D. A. Smith 
(Manio Cup), Lorne and Ann Welch (Wakefield Trophy and 
Seager Trophy), W. A. Kahn (Volk Cup), and Stuart Morrison, 
E. J. Meddings and D. C. Kerridge, of the Army Gliding Club 
(Douglas Trophy The customary cabaret followed, in which 
“Doc” Slater and a Derby and Lancs G.C. double-act excelled 

At the Association's annual general meeting, on the following 
day, the chairman called attention in his report to the insecurity 
of tenure affecting many member-clubs. Most, he said, were 
without permanent sites, and the B.G.A. was fortunate to have 
the assistance of the Kemsley Flying Trust in present negotiations 
concerning a further two such sites. Other items dealt with 
at the meeting are reported on page 370 
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M4 FLIGHT 


MOUNTAIN SPIRIT: An S.N.C.AS.O. Diinn, as we recorded last week, 
recently made landings and take-offs near the summit of the 13 A68ft 
Monch, in the Alps To demonstrate its casualty-carrying 
ability, pilot Dabos made several takeoffs with a passenger standing 
on each skid. The Djinn's rotor is air-driven from a Palouste compressor 
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FROM ALL QUARTERS 


Skill in the Making 


I Filton last Saturday, March 12th, Sir David Eccles, Minister 

of Education, opened the Bristol Acroplane Company's new 
spprentice-school. After recalling in his speech that Sir Walter 
Monckton had laid the foundation stone, he went on to say that 
known that the world measured power by performance 
und that Britain, of all the leading nations, “living in a narrow 
und damp island and producing few raw materials,” must rely 
skill, vigour and spirit of her citizens . ‘Today, every 
and nowhere was there any slack to meet the 
growing demands of industry It would be a crime to waste a 
ingle boy or girl, and education and training were our best 
investment 


it va 


upon the 
one had a job 


The Bristol Aeroplane Company had given a splendid lead to 
the partnership between education and training when, in 1938, 
Sir Roy Fedden, with the bi ing of the Board of Education, had 
opened a works school in the engine division. The whole of the 

‘| tal mt of this ipprentice chool wa being found by the 
Bristol company The taxpayers and ratepayers were badly in 
need of alli und Sir David said that he saluted the decision to 


invest shareholders’ money in the school. His Ministry made a 
modest wrant towards the cost of the educational! courses 

In his foreword to a booklet prepared to mark the opening 
Su W. Reginald Verdon Smith, Bristol's joint managing 
ind also chairman of their trang and education policy 
writes The demands of the aircraft industry for 
knowledge, inventiveness and skill are very pressing. These qualities 
ssentially the products of the technical training which we 
offer to our young men Technical training in the Bristol Aecro- 
plane Company has thus to grow in quality and scale with the 
growth of the company itself.” 

It has been placed on record that Bristols regard their train 
ing programme as being in many respects even more important 
than other aspects of their work. Further references to the new 
Bristol apprentices’ school will be made in an early issue 
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Westland Appointments 


E new appointments within the Westland organization 
we weck The first concerns Mr. O. L. L 
Cantab, A.F.R.Ae.S., who has been ap 
pointed He joined the company in 1947, and has 
ssively held the posts of helicopter engineer and chief designer 
umbridge he joined Blackburn Aircraft 
Litd., Glasgow; then, at the start of the 


re announced last 
B.A. (Eng 


hief engineer 


Fizwitham 


sul 
helicopters). On leaving ( 
and later G. and J. Weu 


war, he went to the Airborne Forces Experimental Establishment, 
Sherburn-in-Elmet, being promoted Senior Technical Officer in 
1945; he held this post until he joined Westlands 


Mr. Fitzwilliams. Mr. Shunker 


Mr. Murray. 


Mr. P. E. Q. Shunker, B.Sc.(Eng.) (Hons M.1.Ae.S., 
A.F.R.Ae.S., has been appointed chief designer and will have 
responsibility for the design of helicopters and fixed-wing aircraft 
Mr. Shunker, who joined the company in 1953, has previously held 
the appointments of design development engineer and chief tech- 
nician. During his 16 years in the aircraft industry, which he 
entered through the General Aircraft Company, Mr. Shunker has 
been closely engaged on research and design of both fixed- and 
rotary-wing aircraft. Before going to Yeovil, he was with Fairey 
Aviation, first as senior project engineer and then as deputy chief 
technician 

Mr. W. D. Murray, F.R.Ac.S., has been appointed engineering 
manager. He started his career with the Fairey Company, then 
later joined the Airworthiness Department at the R.A.E. In 1935 
he went to Blackburn Aircraft, becoming chief engineer. After a 
period away from the industry, he joined Westlands last year 


COMING IN to Brough (whose snow-fringed runway is here seen through the supply-cimer’'s window under the nose) is the Blackburn and 


General Aircraft Beverley 


the photograph gives some idea of the big tr ansport’s engine-off attitude 


On the right, at the controls, is AV-M 


G. R. Beamish, AO.C.in-C. Transport Command, who sampled the aircraft during a recent visit in company with his Senior Air Staff Officer, 
A. Cdre 


D. M. T. Macdonald, and other officers 
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THE AIR ESTIMATES DEBATE 


V-Tankers: Hunter Trainer: Javelin Successor Ordered: R.A.F. Comets to Start with Freight 


the Air Estimates debate last week, Mr. George Ward, 

Under-Secretary of State for Air, took up once again a 
number of the points covered in the Memorandum accom- 
panying the Air Estimates (see Flight, March 4th, page 260). 
Having referred to the sums involved—the net total is 
£513,900,000—to United States aid and to the hydrogen 
bomb, he spoke of the deterrent force represented by the 
V-bombers. 

Mr. Ward repeated that the first task of the R.A.F. was to build 
up our deterrent in the shape of the V-bomber force and its 
weapons. Our atomic stockpile was steadily accumulating, and 
Vauants were now coming into Bomber Command. This was 
the first answer to our requirement for a strategic bomber capab!e 
of operating at great height and speed in all weather conditions 
The Valiant had a better performance than the American B-47, 
and the Vulcan and Victor both promised considerabie improve- 
ments on the Valiant. Indicative of their capabilities was that 
both had already flown at “over 50,000ft within a small fraction 
of the speed of sound.” [Later in the debate, A. Cdre. Harvey was 
provoked into telling Mr. Wigg that “the Victor had six hours’ 
flying last week at 50,000ft.”"} 

Of progress with the two later V-bombers, Mr. Ward said there 
had been no major set-back with the development of the Vulcan, 
the first production machine had already flown, and Vulcans were 
expected to come into squadron service this year. The Victor's 
trials programme had been set back by the accident to the first 
prototype, but it was hoped that the aircraft would come into 
service not very long after the Vulcan. Both bombers were a good 
deal better than comparable projects in the same stage of develop- 
ment elsewhere 

The Under-Secretary then went on to talk of how the R.A.F 
is adapting itself to meet its new responsibilities. The essence of 
the new bomber force and of the strategy of air power lay in 
flexibility, both to strike quickly at targets far away and, with the 
help of Transport Command, to move from base to base at short 
notice. Canberras were already making many hundreds of flights 
a year to overseas bases in all parts of the world. 

This mobility and flexibility would be developed by the V- 
bombers and further improved by the use of flight refuelling. It 
would be possible to refuel a large proportion of the V-bomber 
force in flight, and sets of equipment were being designed which 
could quickly convert an aircraft into a tanker. Assisted take-off 
from shorter runways both at home and abroad would also be 
possible, and some of the aircraft would be interchangeable be- 
tween the bomber and the P.R. roles. 

Flight simulators had been ordered for all three V-bombers, 
and the first, for the Valiant, would be in operation shortly. The 
aircrews were being specially selected, and exceptional measures 
taken to raise them to the peak of efficiency. Tours in Bomber 
Command would be lengthened, and no aircraft captain would be 
below the rank of flight lieutenant. 

Practice bombing ranges abroad and remote from habitation 
were planned, and it would be routine to do practice trips to these 
ranges in a few hours. Apparatus had been introduced by which 
bombing could be done well out to sea and plotted by radar 

Everything was being done to ensure that a surprise attack by 
the enemy would not cripple the effectiveness of the V-bomber 
force. Bomber Command was to have its main bases and “a widely 
dispersed network of operating sites” abroad as well as at home 
A high state of readiness would be maintained. These steps Mr. 
Ward described as an important contribution to the deterrent, 
because an aggressor could not safely attempt a surprise assault 
unless he could be sure of attacking all the American and British 
strategic airfields simultaneously. 

The Under-Secretary next turned to the subject of Fighter 
Command. It was important not to exaggerate the extent of set- 
backs, nor their effect on fighter defences as a whole. Re-equip- 
ment of day fighter squadrons with Hunters was well advanced. 
and the final number of modern fighters in the front line would 
be achieved only a few months later than planned. The Hunter 
could hit about nine times as hard as its predecessors, and restric- 
tions on gun firing applied only to great heights and particular 
circumstances of temperature and aircraft attitude. A cure for 
this temporary defect was well on the way 

Mr. Ward then stated: “We have no doubt that the Hunter is 
a day fighter capable of dealing effectively with any type of bomber 


I* the early introductory passages of his speech opening 


available for attacks on this country for some years. The Hunter 
is popular with its pilots and, incidentally, extremely easy to fly in 
formation or at altitudes. To say that the Hunter is anything but 
a success is not only wrong but, in my view, most damaging and 
dangerous to this country.” 

He added that, taking all the essential qualities into account, the 
Hunter was certainly much better than the Mig-15 and, indeed, 
better than the Mig-17, too. Sull referring to the Hunter, the 
Under-Secretary said that there was a ground attack role as well 
as one for interception, and the aircraft would form an important 
part of 2nd Tactical Air Force. Later in the debate, he announced 
also that a dual version of the Hunter was being developed “which 
may eventually replace the Vampire Trainer in Flying Training 
Command.” 

Turning next to newer aircraft and weapons, Mr. Ward said that 
early flights of a new supersonic day fighter had shown consider- 
ab!e promise, that the Javelin in addition to its battery of Aden 
guns, would be capable of carrying air-to-air guided weapons. A 
development batch of 18 of a later generation of all-weather 
fighters developed from the Javelin had been put in hand. This 
machine would have a still more advanced electronic and guided 
weapons system. Production orders had been placed for air-to-air 
guided weapons. 

Surface-to-air guided weapons had been developed to a point 
where a reasonably effective performance could be expected from 
them, but any system was very expensive and very complicated to 
install, and the problem of co-ordinating guided weapons and con- 
ventional fighter defence, quite apart from technical development, 
had still to be the subject of a great deal of study and experiment. 
The stage at which large-scale production was justified was bound 
to be very much a matter of judgment... If the spending of a 
lot of money was to be justified, it must be possible to base our 
system of surface-to-air guided weapons defence upon a weapon 
which would really meet the threat and, at the same time, be 
capable of further development to meet increased performance on 
the part of the attacker 

The Under-Secretary next turned to the role of the Auxiliary 
Air Force. The main threat to this country, the high-flying air- 
craft armed with a nuclear weapon, could be met by only instant 
air defence. We could not count on a period of warning. The 
increasing demands of aircrew made air defence a full-time job 
which should be undertaken by regular squadrons, but the 
Russians were still equipped with Tu-4 aircraft, and the possi- 
bility of airborne attack or diversionary raids remained. Meteors 
and Vampires of the R.Aux.A.F. would be highly effective against 
these threats. It had therefore been decided that the Auxiliary 
squadrons should remain as fighting units in the front line, in 
this role, and on their present aircraft types. This did not alter 
the scheme recently announced for certain Auxiliary pilots to fly 
Hunters in the regular squadrons. 

The addition to Coastal Command of Seamews filled a gap in 
our maritime defences. New anti-submarine helicopters were 
being developed, and a most effective development in anti 
submarine warfare was an improved method of detecting snorting 
submarines. This was being fitted progressively to long-range 
aircraft in Coastal Command 

In the debate which followed, a number of questions were asked, 
some of which received answers from Mr. Ward. Mr. Arthur 
Henderson spoke at length on various aspects of the Under 
Secretary’s speech, and later again several arguments developed 
regarding the relative merits of night fighters, the tail of the 
Victor, and deliveries of the V-bombers; but little information of 
importance emerged from them. In answer to questions from 
G/C. Wilcock and Mr. Beswick, Mr. Ward stated that Transport 
Command would be greatly strengthened by the arrival of Comets, 
adding that eventually these aircraft might be used for passenger 
carrying. This would depend on the receipt of a Certificate of 
Airworthiness. For a start they would be used for freight 

Mr. Ward also said that this year whole squadrons of 
Canberras would be sent to the Middle Fast from time to time on 
training and reinforcement exercises. M.F.A.F. could now be 
reinforced by jet-bomber squadrons from the U.K. in less than a 
day. Recently, two Canberra squadrons reinforced Cyprus in six 
hours’ fiving time 

The House devoted a considerable time to discussing the subject 
of long-service engagements and matters of manning and of 
domestic importance to the R.A.F., to which reference is made on 
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Strategic Ride-thumbing 


FIRST unit of jet reconnaissance / fighters 
capable of being carried, launched and 
recovered in flight, is announced by the 
U.S.A.F.; it is the 9st Strategic Recon 
naissance Squadron and its base is Great 


Falls, Montana The reconnaissance / 
fighters are, as many readers will have 
surmised, Republic RF-84F Thunder 


flashes, and the mother aircraft Convair 
B-36s. The latter are based at Fairchild 
Field, Spokane, Washington 


The Winjeel Delivered 

THE first Commonwealth Winjece! trainer 
was delivered last week to the R.A.A.P 
An initial order for 60 has been placed, but 
this is expected to be increased to 200 very 
soon. Average cost is said to be about 
£A20,000 (against £A10,000 for the Wirr- 
away); rate of climb is given as 2,000ft/ min, 
and top speed is 184 m.p.h 


Welcome Guests 

ON Tuesday last 16 aircraft, from two 
Norwegian fighter squadrons which in 1942 
operated from North Weald, paid a good- 
will visit to that station. Equipped with 
F-84G Thunderjets, the two squadrons, 
Nos. 331 and 332, were led by Lt-Gen 
Finn Lambrechts, D.P.C., C-in-C. of the 
Royal Norwegian Air Force 


Helicopter Record Attempt 

ON Tuesday next, Mr. John Crewdson 
and Mr. David Hennessy hope to establish 
the first officially observed helicopter point 
to-point record. Flying a Bell 47G they will 
take off from the Issy-les-Molineaux heli- 
port in Paris and cover 342 km to the South 
Bank site in London, where they are due 
at about 2.30 p.m. They expect to beat the 


best terminal-to-terminal airline time by at 


14 he 


least The sponsors of the flight 


TURKISH TOUR: A guard of honour awaits the President of Turkey, Mr. Celal Bayar, on his 
arrival at Karachi, starting point for his tour of Royal Pakistan Air Force stations we 
in @ PA. Super Constellation, he was accompanied by the Turkish Ambassador; the C-in-C. 
RP AF, AV..M. W. Cannon; the general manager of P.1.A., Mr. F. M. McGregor; and others. 


announce that “the earliest and latest forms 
of ‘rescue apparatus’ will be seen together 
when the aircraft is welcomed by the 
famous Hennessy St. Bernard, which will 
be in charge of Mr. Jack Train, or vice 
versa.” 


Two-colour ’Chutes 

THE R.C.A.P. is making experiments to 
decide on the most distinctive colours for 
personnel parachutes. A combination of 
orange and white is regarded with favour, 
the orange supplying the necessary contrast 
if a landing is made on snow. 


Napier Appointment 

AMONG appointments of which news has 
been received as we go to press is that of 
Mr. BE. W. Hampton, who joins the com- 
mercial manager's staff at D. Napier and 
Son, Ltd., in the newly created post of 
aviation export representative. 


The Old Spirit 

IN a speech to the Royal Canadian Flying 
Clubs’ Association during his recent tour 
of the United States and Canada, G/C. 
Douglas Bader said: “It is, I think, essen- 
tial that the fun of flying be kept alive, and 
it is only through flying clubs that this can 
be done. The cheap light aeroplane in 
which the youngster can fly around the 
field, and when he gets a bit better take his 
girl friend up too, must remain with us. . . . 
We must keep the aeroplane for pleasure, 
for an afternoon's fun which does not need 
two or three thousand yards of runway, 
control towers and controls, and all the 


SUGG SOLAR: Under 
this engaging title, a 
new company has been 
formed to exploit in 
England monufac- 
turing licence for the 
American Solar auxil- 
iery gas turbine. Left, 
Mr. W. T. Mattock, 
chairman and manag 
ing director of Wm 
Sugg and Company, is 
seen in the Solar Air- 
croft Company's San 
Diego factory, together 
with its president 
Mr. T. Price 


paper work that makes life so intolerable 
these days for the private aviator. Give me 
a field with a circle in the middle, and let 
us still enjoy those things which have almost 
disappeared with the biplane and the open 
cockpit.” G/C. Bader is advisor on aircraft 
operations to the Shell Petroleum Com- 


pany 


For Speeding Production 

A NEW quarterly, Materials Handling 
News, is to appear on July Ist. Its aim 
will be to assist, with practical informa- 
tion, the many firms who do not at present 
use mechanical handling equi mt on a 
large scale. Associated Iliffe , Ltd., 
will be the publishers. 


R.N. Air Day Dates 

THE Admiralty has announced the dates 
of Air Days to be held at Royal Naval air 
stations this summer. They are as follows: 
June 18th, Eglinton, Northern Ireland, 
and H.M.S. Ariel (Royal Naval Electrical 
School), Worthy Down, near Winchester; 
June 25th, Culdrose, near Helston, Corn- 
wall, and Stretton, Warrington, Lancs; 
July 2nd, Arbroath, Angus, Scotland; 
July 9th, Lee-on-Solent and Gosport, 
Hants (combined); July 23rd, Brawdy, 
Pembrokeshire, and Ford, Sussex; August 
27th, Anthorn, Cumberland. 


Helicopters and Lifeboats 
SPEAKING at last week's presentation, 
by the Duchess of Kent, of Royal National 
Lifeboat Institution gallantry awards, Lord 
De L’Isle and Dudley, V.C., Secretary of 
State for Air, said he believed that although 
the helicopter would play an increasing part 
in rescues from the sea, it was unlikely 
ever to supplant the lifeboat. Among reci- 
pients of awards was Capt. Curtis E 
Parkins, U.S.A.P., who received the 
R.N.L.I. Silver Medal for his part in the 
rescue, by an S-55, of the sole survivor of 
the South Goodwin lightship 


S.A.A.F. Expansion 
IT has been officially announced in Cape 
Town that the S.A.A-F. is to have air- 
support units for co-operation with arm- 
oured forces; that a five-year plan for the 
construction of an extensive radar network 
has been prepared and will cost about 
£54 million; that helicopters will replace 
launches for all rescue work; that modern 
four-engined aircraft will take over “almost 
completely” the work of troop transport; 
that a joint operational headquarters for 
the armed forces is to be constructed; and 
that some “defence factories” are to be 
added to those now existing 


— 
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AS IT WAS. 


THE SUPERMARINE 5.68 SEAPLANE, powered by Rolls 
Royce, won the Schneider Trophy outright for Britaim in 1931 and 
was the first aeroplane to exceed 400 m.p.h. The Supermarine Rolls 
Royce partnership, begun in 1929, has continued to produce out 
standing aircraft, including the immortal Spitfire; the Spiteful (top 
speed 494 m.p.h.); the Attacker, the first Royal Navy jet fighter; 
the swept-back Swift and the Supermarine 525, forerunner of the This rapid progress in design and development has heen 
Royal Navy's latest twin-jet fighter matched by Esso’s equally ugent and forward-looking 
research on fuels and lubricants to stand up to the in 
creased speeds and altitude The results are at the service 
of all whe have fuel and lubricant problems on today's or 


fomorrow aircraft 
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The dimensional accuracy and 
super finish of Lucas compo 
nents for the Duplex Til burner, 
ensure fuel atomimation over 
wide flow range and will service 


engines up to high altitudes 
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A.R.B.s Chief Technical Officer 


HE Royal Aeronautical Society’s second Barnwell 
Memorial Lecture, which took place before the Bristol 
Branch of the Society on March 8th, consisted of a 

paper The Outlook on Airframe Fatigue, by Mr. Walter 
Tye, O.B.E., B.Sc., F.R.Ae.S. (chief technical officer of the 
Au Registration Board In the chair at the meeting was 
Dr. S. G. Hooker, of the engine division of the Bristol Aero- 
plane Co., and also present were the R.Ac.S. president, Sir 
Sydney Camm, and members of the Society’s Yeovil and 
Cheltenham branches. By a coincidence, the consideration 
of fatigue also formed an important part of Prof. Pugsley’s 
lecture on Structural Safety, given at Preston two days later 
and reported on pages 363-365 of this issue 
Mr. Tye began his lecture by referring to Captain Frank 
Barnwell and pointed out that it was difficult in 1955 to realize 
the problems Barnwell and his colleagues had faced in 1905, 
the year of the first Barnwell designs, as the changes in aeronautical 
engineering had been so great 
Turning to the subject of fatigue, this had been recognized as 
a distinct form of failure about one hundred years ago, the lecturer 
continued, and was first discussed in a paper in 1854. Since 
then much empirical data had been collected, but the bulk of this 
had little relevance to the structure of aircraft 
The absence of data had not seriously embarrassed the aircraft 
designer before the last war. When failures occurred they were 
rarely catastrophic and often associated with some obvious source 
of vibration. Often they were attributable to poor detail design 
and hence were not difficult to cure 
Meanwhile in the years preceding 1945 a number of changes 
were occurring. These had been examined by R. V. Rhode, who 
had concluded that the chief factor which had tended to reduce 
fatigue life was the improvement in static structural efficiency, 
which had allowed structures to be designed to function at higher 
stresses. Rhode’s calculations showed a staggering reduction in 
fatigue life of wing structures between 1934 and 1946. Owing 
to the concentration of effort in improving the structural efficiency 
with respect to static loading, a demand arose for light alloys 
with higher ultimate and proof stresses. On a comparative stress 
basis, the new alloys such as DTD.363, 364 and 683 had no 
better fatigue properties than the earlier alloys. Thus, for struc 
tures of equal static strength, a reduction in fatigue life occurred, 
and one example given by Rhode showed about a fivefold reduction 
in fatigue life in transferring from 24 S-T to 75 S-T material 
Another more obvious change was the demand in civil aircraft 
for longer lives, 30,000 hours being considered reasonable whereas 
earlier 10,000 hours would have been considered remarkably high 

Probably it was this trend rather than the more insidious and 

far reaching effects previously described that caused a few people 

to think about the fatigue problem 

The designers of carly post-war aircraft were by no means 
inactive in regard to fatigue. Tests were done on typical joints 
and this work indicated the considerable improvements of fatigue 
life which were possible by attention to detailed design. In addi 
tion to this ad hoc testing preparations were made (in particular 
at the R.A.E.) to install large testing machines, and designs of 
suitable gust-counting recorders were put in hand. One of the 
objects was to enable the lives of many components, such as 
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Gives the Second Barnwell Lecture 


spars, to be established with some certainty. Research work into 
fatigue, however, had not been proceeding very quickly. It was 
in fact remarkably slow in the light of subsequent events, but it 
must be remembered that there was then no widespread agreement 
on the importance and urgency of the problem 

Important contmbutions to knowledge af fatigue were made by 
Pugsley in 1947 and Walker in 1949. Expert opinion as to the 
seriousness of the problem, however, was by no means unanimous 
until late 1951 when two events occurred which swept away the 
doubts During an inspection of a fatigue-suspect area of a 
Viking one of the two lower spar booms was found to be completely 
severed by fatigue. At about the same time a Dove in Western 
Australia suffered a fatal accident due to fatigue failure of the 
single lower boom of the centre-section spar. A sister aircraft 
which had flown a similar number of hours was found to be 
seriously cracked in the same region. Following these events an 
all-out drive was started to establish safe lives for the spars 
of wings of existing aircraft; and the operators, the industry, the 
R.A.E. and the A.R.B. had since worked together towards this end 

At first it seemed that tests on the apparently critical portion 
of spar would suffice. However, an exploratory fatigue test on 
a complete wing by the R.A.E. showed the value of this type 
of test, as the principal failure occurred at a point other than those 
sections previously considered critical. 

With the general introduction of pressure cabins after the war 
the need for repeated-loading tests on pressure-cabin structure 
became evident. Most of these tests were made on full-scale 
representative structures and not on a full-length cabin. The 
object was primarily to assist in making a reliable structure and 
it was considered sufficient to include representative samples of 
typical windows, doors, etc. No specific attempt was made to 
relate such test-results to a safe fatigue life of the cabin. 

This attitude towards pressure-cabin tests, the lecturer con- 
tuunued, persisted until 1954 when, following the two Comet 
accidents, the R.A.E. made a special tank to accommodate a 
full-length cabin with its wings attached. In this a Comet | 
was tested and a catastrophic type of failure occurred after the 
equivalent of 9,000 hours’ flying, the origin beurg a small fatigue 
area which developed into a crack several feet in length. An 
alarming feature of this test result was the demonstration that 
skin cracking was not in this case an innocuous matter capable 
of inspection before reaching dangerous proportions, “Thus, 
coming to the present day”, Mr. Tye said, “we are finding ourselves 
faced with the prospect of extremely costly fatigue-testing embrac 
ing tests on components such as spar secuions and window cut-outs 
and culminating in a full-scale check on a conolete airframe.” 

Mr. Tye turned next to discuss problems connected with the 
life of spars and in particular determining a saie va.ue of the 
life. The basic ingredients of the estimate were the load snex 
trum to which the spar was subjected and the S-n curve of the spar. 

The main fatigue loads in the lower flange of a spar were usuasdy 
caused by gusts so that if the pattern of gusts in the atmosphere 
were known together with the operational characteristics of the 
aircraft, it was possible to assess the load spectrum applied to the 
spar. Information on the magnitude and frequency of gusts had 

come principally from the use of the R.A.E. counting accelerometer, 
and an analysis of this information had shown that (1) the relative 
frequenc y of gusts of various severities was reasonably constant; 
for instance, 100 gusts over 10 ft/sec occurred for each gust 
over 25 ft/sec, and (2) the absolute frequency of gusts of a given 
severity was primarily dependent on the altitude above the local 
terrain 

Although the time spent in climb and descent at low altitudes 
was normally a small proportion of the total flight time, the 
actual increased frequency of gusts mear the ground (see Fig. 1) 
resulted in this part of the flight being the most damaging. For 
instance, in a flight of two and a half hours (cruising at 15,000ft), 
of which only 12 minutes—& per cent of the total—was spent 
below 4,000ft, two-thirds of the total fatigue damage occurred 
during this short period Because gusts were so infrequent at 
10,000ft or above, the direct benefits to be gained by high-altitude 
cruising were very small. The high-altitude aircraft gained chiefly 
from the fact that it climbed more quickly through the lower 
altitudes and, in association with longer flight times, this minimized 
the proportion of time spent at low altitude 

Three factors had become prominent due to the importance of 
the time spent at these low altitudes. Firstly, it was important 
to obtain far more data on gust frequency at these heights; unfor 
tunately, but inevitably, only a small fraction of the total records 
provided relevant data. Secondly, one suspected that such matters 
as the nature of the ground overflown would have more bearing 
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at low altitude than at high altitude and so such differences 
required careful exploration Finally, the average time spent 
st low altitudes as a proportion of the total flight time must be 
assessed extremely accurately when establishing safe lives 

The second main ingredient of the life estimate was the fatigue 
life of the component as established by laboratory tests. Generally 
it was not practicable to make tests under the realistic spectrum of 
loads experienced in operation, and one was usually limited to 
testing say half-a-dozen nominally identical components under 
a combination of a steady load (corresponding to level flight con- 
ditions) and a fluctuating load (corresponding to regular up and 
down gusts of about 10 {t/sec magnitude These tests gave an 
average number of cycles to failure and it was then necessary to 
convert the results to an equivalent number of flying hours. This 
conversion entailed the assumptions that the cumulative damage 
rule held good and that the S-n curve followed a certain standard 
shape (unless sufficient tests had been made to provide data at 
variou tress levels 

In the diagram (Pig. 2) a typical load spectrum corresponding 
to 10,000 hours’ flying was shown together with a typical S-n 
§ spar component. The loads were divided into “packets” 

for example, 10,000 applications of load occurred in the bracket 
from 10 to 14 per cent of ultimate stress. At a stress level of 12 
per cent the number of cycles to failure was 1.1 ¥ 10 

According to the cumulative damage rule, if stresses 5,, 5,, %,, 
etc., were applied n,, n,, n, times respectively, and if a stress such 
" if applied alone would cause failure at N, cycles, then failure 
mixture of loads occurred when 


curve for 


under the 


N, N 
Therefore, the percentage contribution to the damage in terms 
of the stresses in the 10 to 14 per cent of ultimate bracket was 
10* 


100 ii 10 9 per cent 


The right-hand curve in Fig. 2 showed the percentage damage 
various stress levels and it was seen that, if the cumulative 
damage rule were true, most damage was done over a relatively 
narrow band of stresses This band lay between 4 and 14 per 
cent of ultuemate, the most damaging level occurring at about 8 per 
cent and, to produce this loading, a 10 ft/sec gust was typically 
the most damaging 

Grave doubts had been expressed concerning the use of the 
cumulative damage rule, and when loads were applied in certain 
sequences it had been shown to be incorrect. However, the gust 
load spectrum, although random, formed a reasonably repetitive 
pattern if taken over long periods 

Concerning the second assumption, the variation of shape over 
the important part of the S-n curve was often fairly small so that, 
having determined the stress/cycle relationship at a particular 
stress level, it was reasonable to draw a standard shape of curve 
through this point. It was possible, however, for errors to arise 
m this 

The final step in determining a safe life was to take account 
of the variation of life of nominally identical structures. Tests 
on joints indicated that the life of the weakest component of a 
large batch might be as little as one-third of the average life, and 
the one with the longest life might be three times the average 
The figures varied from case to case but a ratio of 9 to 1, or 
10 wo 1, could be considered typical. At first sight this was a 
surprisingly large scatter. However, if scatter was considered 
as the variability of the stress to give a particular life, rather than 
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Fig. 2. An example of the use of the cumulative damage rule for 
estimating safe life. The right-hand curve shows the percentage 
damage done at various stress levels 
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the more usual concept of variability of life at a particular swess, 
the ratios quoted did not seem quite so surprising 

The consequences of scatter were serious. Usual present-day 
practice was to test about six components, from these results to 
obtain a logarithmic mean, and then to divide by a factor of about 
three to obtain a safe life (exclusive of any factor to allow for 
ignorance of the external loading The safe life thus obtained 
was then presurned to be consistent with odds of about 1,000 to 1 
against failure occurring if an aircraft flew up to its safe life. 

Underlying this calculation were two main assumptions: (1) that 
the mean life obtained from about six results was a good estimate 
and (2) that the scatter pattern was the same for all components. 
Neither of these assumptions stood up well to examination. 

Concerning the first assumption, it was clear that, with the 
small numbers of test pieces (drawn from a population with a 
wide scatter), the chances that the experimental mean would 
closely approximate to the true mean were not high. As regards 
the second, the prospect of obtaining an accurate idea of the 
scatter from only a few results was even more unlikely. It was for 
this latter reason that it was preferred at present to use a standard 
scatter, rather than to use a particular value based on an inadequate 
sample 

Statistical methods had been used by Kennedy to determine 
the additional allowance which should be made when informa- 
tion was limited to a few specimens. His calculations had been 
used to obtain the example illustrated in the diagram (Fig. 3) 
Assuming the results of n tests, these indicated an average life 
represented by 1.0, and a scatter such that a life of 0.32 of average 
occurred once in 1,000 occasions. It was possible that the true 
mean could be lower or higher, and the scatter greater or less 
than the experimental values, and so there was no certainty that 
the safe life would be 0.32. Using statistical methods we could 
say with 90 per cent confidence (i.c., with 9 chances out of ten 
of being right) the safe life indicated by the experimental results 
would be no lower than the curve shown in Fig. 3. Thus, if 
there were but six results from which a safe life of 0.32 were 
deduced, there was in fact a 1 in 10 chance that the life would 
be only 0.14 

This very discouraging conclusion implied among other things 
that one could feel more confidence than was justified when a 
standardized degree of scatter was assumed, even when the experi- 
mental results supported the use of a standard value. It also 
meant that if the component indicated low scatter it would be 
unwise to accept this indication unless many results were available 

lurning to the subject of wing tests, Mr. Tye pointed out that 
although the test of a complete wing was of value, its limitations 
must be appreciated. Such tests, he said, had shown failures in 
spar and skin at unexpectedly low lives and in positions not 
suspected of being critical. Another benefit of such tests was 
that they indicated the type of failure, ¢.g., whether cracks were 
of a safe “seeable-before-catastrophe” kind er not 

The limitation of wing testing was bound up with the problem 
of scatter as it was normally practicable to test one wing only, 
and one could not assume that the test wing was an average one 
If the usual order of scatter were assumed then the life of the 
test wing could be taken as not more than twice the average with 
974 per cent confidence. Hence to establish a safe life from a 
single test result meant dividing by a factor of six—excluding any 
factors on the gust spectrum 

In practice it would probably take a year or 18 months to carry 
out a test to establish a safe life of 30,000 hours. As well as 
additional tests on local areas where minor failures were encoun- 
tered, the main test would need to proceed to a number of cycles 
greatly in access of the desired operational life. Another difficulty 
was that minor cracks, if sufficiently numerous, might make the 
test unrepresentative and, in the lecturer's opinion, it was unlikely 
that a wing test could be relied on to provide undisputed evidence 
that every weak point had been found. While such a test was a 
useful adjunct to the search for such weak points, it should be 
considered whether the same effort employed in strain-gauge 
exploration and a greater volume of detailed testing would pay 
better dividends than a test on a complete wing 

Concerning the testing of pressure cabins one of the principle 
loading actions, namely the internal pressure, was known pre- 
cisely, but the local external air pressures (which might be appre- 
ciable in high speed aircraft) somewhat complicated the matter 
Difficulties of detailed testing had lead to tests on partial cabin 
structures and more recently to tests on complete cabins with 
wings attached. In both cases the cabin was tested under water 
loading; partly for safety’s sake and partly to limit the destruction 
so that the origin of failures could be found and the cabin repaired 
for further testing 

These advantages of under-water testing were to be weighed 
against the draw-backs. Firstly, it was important to know whether 
cracks were of the safe or “explosive” variety, but there was no 
certainty at the present that a safe crack in an under-water test 
might not be of the catastrophic variety if it occurred in air 
Secondly, general testing evidence of aluminium alloys in water 
and in air suggested that, even in relatively pure water, corrosion 
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accelerated fatigue in comparison with tests performed in air 

Commenting on the general situation at present, Mr. Tye sub- 
mutted that the present state of affairs which necessitated fixing 
safe lives in principal components was totally unsatisfactory 
Firstly, an expensive test programme was necessary, involving a 
complete wing and cabin together with several full-scale compo- 
nents. These tests inevitably occupied much time and, if the 
aircraft concerned was made in small numbers, the testing costs 
were prohibitive. Another problem concerned the development 
of a type by occasional changes, such as an increase of span or 
fuselage size. Whereas previously such a change required little 
structural investigation, with fatigue in mind major structural 
tests became necessary 

Having undertaken the test programme and established safe 
lives of main components, the operator was then faced with the 
serious disadvantage of grounding aircraft periodically for replace- 
ments to be fitted. There was finally the realization that, in spite 
of the large factors on life, it was all too easy to be in error. 

The question of what was to be done to improve the situation 
could be considered under two headings—the immediate future 
and the long-term future. For the immediate future there seemed 
little escape from the full testing programme for aircraft in which 
failure under fatigue loads was potentially catastrophic. The 
main avenue for improvement lay in increasing our knowledge 
so as to avoid imposing unnecessary margins and yet making 
completely certain of the safety of the aircraft. Among the pos- 
sibilities were (a) research work to obtain a reliable cumulative 
damage rule; (b) carrying out sufficient tests on various materials 
and forms of construction to obtain more data on scatter; (c) routine 
use of counting accelerometers in each aircraft type and route; 
(d) research to determine the validity of results of under-water 
pressure cabin testing, relative to tests in air, and (¢) development 
of methods of test on small sections of pressure cabins 
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Longer-term development included three ways in which more 
fundamental improvement could be sought. One was to improve 
materials so as to increase their fatigue characteristics and to 
reduce scatter; the second was to employ detailed design which 
improved fatigue life; and the third was to use structural arrange 
ment and stress levels such that fatigue failures would not be 
catastrophic 

As regards materials, it seemed possible that if materials were 
developed with special attention to their fatigue properties, instead 
of to their static strength properties, some improvement might 
accrue. Some reduction of Static strength would be well worth 
accepting if fatigue properties benefited. There was evidence 
that the relative scatter of current materials varied considerably, 
and a reduction of scatter could be just as beneficial as an increase 
of average life 

The aircraft constructor had various detailed methods at his 
disposal for improving fatigue life, including the well-known ones 
of reducing stress concentrations by avoidance of sharp corners 
and smooth gradation of cross-sectional areas. Although such 
principles were so well established, it was surprising how often 
the most elementary errors crept in, and the importance of good 
detailed design could not be over-emphasized 

Workshop errors could reduce fatigue life just as seriously, 
if not more so, than bad design. The speaker quoted an example 
in which a spar failed under test at a fraction of its normal life 
because of the stress concentration caused by a tool mark at a 
bolt hole 

Some attention had been paid to various fabrication methods 
intended to improve fatigue life. Some were based on the principle 
that fatigue cracks usually started at the surface of the metal and 
if the surface was in compression the onset of cracking was 
delayed. Laboratory tests had shown that by employing inter 
ference-fit bolts or bushes, with just the right degree of over-size, 
increases of life of five to ten times might be obtained, but evidence 
was lacking whether this improvement would be achieved under 
the mixed spectrum of loads. Shot-peening was also known to 
improve life, but the lecturer was doubtful about the wisdom 
of relying on methods which put an even greater emphasis on 
work-shop control for their successes 
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sufficiently low stress level such that their lives were well beyond 
the operational life, (B) those with stress levels such that the lives 
were (or might be) within the operated life; and (1) those which 
gave adequate warning of serious failure by virtue of seeable cracks 
which grew slowly, and (2) those which failed catastrophically 
without adequate warning. It was clear from past events that 
some modern aircraft structures, both wings and pressure cabins, 
fell in class B2. The lecturer would have liked to see them all 
in class Al 

Bearing in mind the ever-serious penalties which arose from 
short life, it should be considered whether it would not be prefer 
able to increase the dimensions of important members to such a 
point that the lives would be well beyond anything likely to be 
reached operationally 

Concerning structural arrangement, Rhode had pointed out that 
redundancy of the structure in the ordinary sense was not in 
itself sufficient. What was wanted was a structural arrangement 
such that cracks which occurred would be readily observable 
before causing appreciable reduction in static strength. The slow 
growth of cracks was an obviously important contribution. Struc 
ture in which the load-bearing part was external rather than 
internal was preferable from an inspection point of view (..<¢., 
the heavy-skin in contrast to the heavy-spar construction) 

The inference from practical experience was that structures with 
heavy skins and light spars gave adequate warning before serious 
loss of strength, while single- and twin-spar structures with light 
skin did not. While the lecturer was of the opinion that the latter 
was clearly true, he was uncertain whether the former was always 
the case. It seemed possible that if a structure operated at high 
stress levels then rapid crack growth could occur even with a 
heavy skin construction, and the loss of static strength for a small 
crack might be large 

In the case of a pressure cabin where the differential pressure 
was low (say 4 lb/sq in), the use of skin of minimum practical 
gauge insured a low general stress-level With a differential 
pressure of 8 lb/sq in, a diameter of 10ft and a skin thickness 
of 0.028in the hoop stress was 17,000 Ib/sq in. The net-area 
stress at riveted seams away from the large cut-outs might be, 
say, 23,000 Ib/sq in, or 35 per cent of ultimate static strength 

Reference to Fig. 4 showed a corresponding average life of 
30,000 cycles or a safe life of about 10,000 pressurizations, which 
suggested at first glance that there was no serious problem. ‘There 
were, inevitably, however, cut-outs in the skin to accommodate 
windows, doors, etc., and these without reinforcement could 
double, treble or quadruple the stresses 

To maintain stresses near cut-outs at the level obtaining in the 
main skin required reinforcement applied in a skilful manner, 
Too stiff a reinforcement induced high stresses in the immediately 
adjacent skin. It was clear from Fig. 4 that there was no room 
for error. For instance, if stresses near the cut-out rose to 5O per 
cent above the mean level the mean life fell to about 5,000 cycles, 
or a safe life of about 1,700 pressurizations. The effects of damage 
during construction or operation must also be remembered, for 
a crack, whatever the cause, induced enormously high stress 
concentration 

As in the case of the wing, it seemed possible that the rate of 
growth of the crack, once formed, might be related to the general 
stress level. It was clear from the Comet tests that rate of growth 

could be anything from very slow inspectable cracks up to what 
was virtually instantaneous catastrophic tearing. Certain American 
aircraft which employed low stress levels (away from the cut-outs) 
of the order of 8,000 to 12,000 Ib/sq in were known to have had 
cracks in pressure cabins with non-catastrophic results. The 
matter was somewhat confused because low stresses had usually 
gone hand-in-hand with low pressure and hence with a lower 
degree of stored energy in the contained air. What was needed 
was a controlled experiment in which stress levels varied while 
internal energy was kept constant, and in which the energy was 
varied while the stress level was kept constant Safe design, 
however, was primarily dependent on the use of conservatively 
low values of stress possibly not exceeding 12,000 Ib/sq in 

Mr. Tye concluded: “For the immediate future we are driven 
to full-scale and ad hoc testing of wings and cabins, and probably 

Concluded on page 352 
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New Zealand’s Agricultural Aircraft 


Current Equipment and Future Requirements 


New Zealand has shown remarkable progress for so 
small a country. From a Government-sponsored experi- 
ment, a major industry has developed within five years, em- 
ploying 200 aircraft—almost half the number on the 
Dominion’s civil register—owned by 46 operating companies 
American interest in the agricultural aeroplane antedates ours 
by twenty-five years, but the Americans have generally been 
content to develop crop-dusting and insecticide spraying from the 
sir. New Zealand's concern has been with the spreading of 
fertilizer and grass seed on inaccessible high grazing country, a 
project of even greater potential value in view of the world 
problem of soil erosion associated with intensive grazing. At the 
New Zealand can claim to lead the world in the 
technique of top-dressing from the air. The scarcity and high 
cost of labour in the country have been important factors in 
bringing this about, since it will be remembered that sheep and 
cattle raising are primary industries 
To take one practical example of what top-dressing can achieve, 
a nine-hundred acre property carrying 1,200 ewes has, after two 
seasons’ treatment, supported 2,300; and, with a further season's 
lume and superphosphate plus grass seed, it could be expected to 
graze 3,000 ewes. This is a considerable incentive, but much of 
the Dominion’s grazing is rolling hill country which would be 
excessively costly to top-dress by horse and sled 
In 1949, at the suggestion of the Soil Conservation and Rivers 
Council, the Royal New Zealand Air Force undertook to conduct 
the first experiments in aerial fertilizer-spreading. These trials, 
with a Grumman Avenger modified to carry a hopper in 


, | ‘HE use of the aeroplane for agricultural purposes in 


present time 


made 


the bomb-bay, not only proved that the idea was sound, but 
enabled several observations on technique to be made, with benefit 


By J. R. COOK 


THIS article, by a New Zealander who knows his subject from both 
the farming and the aviation angle, is, in effect, a plea for an “ideal” 
agricultural aircraft to meet the requirements of the Dominion’s 
farmers, most of whom are primarily interested in “top-dressing”™ 
operations—the even spreading of fertilizers—on hillside pastureland. 


to the commercial operators who were to follow. A change of 
Government and an alteration in Air Force policy brought 
R.N.Z.A.F. interest in these developments to an end for the 
time being, but the project was then taken up by independent 
commercial concerns 

It so happened that at this time a large number of Government- 
surplus D.H. Tiger Moths was available at attractively low prices 
and, although several other acroplanes as various as Austers and 
Acrovans have been employed, it can fairly be said that the 
fortunes of the industry were founded upon the Tiger. This 
well-tried biplane, however, had other qualities besides price to 
commend it. The front cockpit could be readily adapted to take, 
first a canvas hopper but later Duralumin or galvanized-iron 
hoppers discharging the fertilizer aft of the undercarriage. The 
aircraft was manceuvrable and comparatively simple to maintain 
and spares were in good supply. With loads of 400-500 Ib. of 
superphosphate it could be flown off the airstrips which the 
farmers were persuaded to prepare on their land close to the 
dropping-sites 

The pattern in which commercial aerial top-dressing developed 
was therefore considerably influenced by the historical accident 
of there being a cheap light aeroplane available from its inception 
At the moment of writing, the hard-worked Tiger Moth is still 
bearing the weight of the country’s top-dressing effort; but, as 
its production in the Dominion ceased ten years ago and spares 
are becoming difficult, the ume has come to consider its replace- 
ment. Unless the whole basis of the industry 
is to be recast, the replacement must be an acro- 
plane which can be operated using the same kind 
of ancillary equipment by the same kind of 
small company which used the Tiger Moth. 
Multi-engined aircraft, and those requiring 
heavy capital outlay, are not likely to come 
within the scope of the majority of existing top- 
dressing concerns 

Nevertheless, theoretical pros and cons have 
recently occasioned some heated debate between 
the protagonists of heavy and light aeroplanes 
for agricultural work, and it is curious to reflect 
that but for the Air Force's decision to withdraw 
from top-dressing at the moment they did, the 
emphasis might well have been upon the heavy 
acroplane. In fact, the Bristol 170 Freighters 
ordered for equipping the R.N.Z.A.F.’s No. 41 
Transport) Squadron were delivered each ready 
adapted to take a set of three specially designed 
hoppers, which could be removed for recharging 
and replaced immediately by filled hoppers 
Hoppers were supplied for the first of these 
Freighters. At the time that these acroplanes 


were ordered, it was felt that top-dressing from 
the air should be a Gevernment responsibility; 
and certainly the first public demonstration of 
aerial fertilizer-spreading in the United King- 
dom—conducted by the Bristol Aeroplane Com- 
pany some five years ago at Plynlimon in Wales, 
using a Freighter was most impressive 

The advocates of the large acroplane point 
out that a Bristol 170 can drop a load of six 
tons in 40 sec or less. They can also show that 
it is economical to operate from a properly 


(Above) A Bristol 170 of Straits Air Freight Express, 
Ltd, who provided crews for recent tests and 
demonstrations of top-dressing by heavy aircraft 
This aircraft has “Cargon” removable hoppers or 
cargo floors. Part of the ground installation of a 
“Cargon” loader is visible beyond the undercarriage 


D.H. Tiger Moth adapted for top-dressing work 
It incorporates a desirable design-feature, namely, 
the placing of the pilot aft of the hopper 
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makes fighter strength go further 


Tactical support by fighters for long-range bomber strikes can be vastly more 
flexible and effective when fuel-loads are lightened and range lengthened by 
refuelling in flight. 

In all fighter operations the risk of being caught with fuel tanks almost empty 
is reduced to a minimum. Probe and Drogue is, in fact, the short answer to 
today’s tactical fuel problem. 

Simple and swift to install, Probe and Drogue equipment may be operated by 
both aircrew and ground crew after only the briefest instruction. With pre- 
installed fitments, conversion “in the field” is accomplished in a matter of 
minutes. 


REFUELLING LIMITED 


Dorset - England - Telephone: Blandford 501 - Telegrams: Refuelling Blandford 
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Closely associated with the British aircraft industry since the days 


when aluminium took to the air and aircraft designers started to 


OUR DEVELOPMENT DEPARTMENT 


@ ALWAYS READY TO CO-OPERATE ON ALL 


PROBLEMS OF APPLICATION AND DESIGN 


T.I. ALUMINIUM LIMITED, 
© Redfern Road, Tyseley, Birmingham 11. Telephone : Acocks Green 3333. 
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AGRICULTURAL AIRCRAFT... 


equipped airfield up to 40 miles from the dropping site, thus saving 
transport of fertilizer and loading crew by road to an outlying air- 
strip, and in the long run saving the farmer the cost of main- 
taining the airstrip on his land. The large load would, in theory 
at least, make repeated sorties unnecessary. This issue of light 
versus heavy acroplanes has recently been clouded, however, 
by the strenuous opposition, raised before the Air Licensing 
Authority in Wellington, to an application by a new company to 
operate Bristol 170s. This opposition was based on political rather 
than practical issues, since it was feared that the firm in question 
would be financed by the stock firms controlling the supply of 
superphosphate—of which there is still an inadequate supply 

and would therefore operate at an advantage over its competitors 

Aside from the politics of the matter, there are nevertheless 
disadvantages in the use of heavy aeroplanes. Such drawbacks 
include a scarcity of farms large enough to make use of the six- 
ton load of fertilizer in one drop, and it is not unusual for farmers 
on adjoining smaller territories to hold opposing views upon the 
particular fertilizer mixture that they feel their land requires 
Other commercial users of established airfields have, moreover, 
expressed concern at the possible effect on grass airfields of 
operating big, heavily loaded aircraft in all weathers. A further 
disadvantage, so far as the majority of the small operators are 
concerned, is of course the heavy initial cost of large aeroplanes 

Most top-dressing companies throughout the Dominion are 
therefore seeking to replace their Tiger Moths with other single- 
engined aircraft and a number of successors have been suggested 
Examples of some of these are already in service and they include 
the Cessna 180, D.H.C.2 Beaver and Fletcher FU-24. 

The Cessna 180 (225 h.p. Continental 470-A) was not designed 
for agricultural work; so with its rear seats replaced by a large 
hopper on arrival in New Zealand, it is very much the limousine 
turned tractor. Nevertheless, this attractive littl monoplane 
has gathered a number of adherents on account of its reasonable 
price of £6,450 complete, and its lively performance. There is 
a body of opinion in the industry which maintains that a high 
cruising speed such as the Cessna possesses is an advantage in 
reducing time wasted in reaching and returning from the dropping 
sites. It will be interesting, therefore, to compare at a later date 
the relative success of the Cessna 180 and the slower Fletcher 
FU-24 employing the same engine 

The D.H.C. 2 Beaver (450 h.p. Pratt and Whitney Wasp Junior), 
having been designed for bush flying under rugged conditions, 
adapts itself well to agricultural work. As in the case of the 
Cessna, the rear seats are replaced by a large hopper, in this 
instance to carry approximately one ton of fertilizer. At the all- 
up weight of 5,490 Ib permitted for agricultural operation in 
New Zealand the Beaver takes off in 250 yd. Tasks other than 
top-dressing are provided for in the Beavers supplied to New 
Zealand contractors, and a particularly interesting feature is the 
provision of electrically operated dropping racks for transporting 
fence-posts and similar loads to inaccessible sites. It is relevant 
to mention here that if the materials are brought up by horse 
transport—usually the only other means possible—a fence in 
New Zealand hill country can cost anything from £1,000 to 
£1,250 per mile to erect. It therefore pays to employ an aerial 
contractor to deliver the posts and equipment at strategic points 
from the air. 

Compared with the Tiger Moth, the Beaver is a medium- 
heavy aeroplane and, although the economics of its operation are 
very sound, it has the disadvantage of being comparatively 
expensive at around £16,000 complete. 

The Fletcher FU-24 (225 h.p. Continental 470-A) is a com- 
paratively untried newcomer here in New Zealand, but it has 
aroused considerable interest within the top-dressing industry by 
being the first acroplane specially built for fertilizer-dropping. 
The design, by the Fletcher Aviation Corporation of Pasadena, 
California, is said to have been inspired by a specification for an 
agricultural aeroplane issued by the New Zealand Civil Air 
Authority in 1951 (though in general arrangement it owes some- 
thing to earlier Fletcher designs). This specification called for, 
among other things, a disposable load of 1,000 |b, and a rate of 
climb of 1,000 ft/min and, although the FU-24 does not quite 
fulfil the latter requirement, its load-carrying properties exceed 
the specification. With half-a-ton of fertilizer, the take-off run is 
approximately 200 yd. The choice of a nosewheel undercarriage 
and a high position for the pilot, level with the leading edge of 


(Above) The de Havilland Company of New Zealand’s demonstration 
Beaver is seen here fitted with the dropping racks for externally 
carried loads, a feature of its agricultural modification 


(Right) The Cessna 180 as a top-dressing monoplane. Loading of the 

hopper is effected through a circular aperture in the cabin roof. The 

fitting of hoppers and the introduction of other necessary modifications 
are carried out in New Zealand. 


51 


the wing, ensure good ground handling and all-round view. Al- 
though a single-seater, provision can be made for carrying the 
two loading-crew to and from the airstrip in a compartment aft 
of the hopper—which, as in the Cessna and Beaver, is behind 
the pilot. The New Zealand agents for the Fletcher monoplane, 
a large firm of agricultural-machinery importers, intend it to be 
the main feature of a top-dressing “system” which is to include 
aircraft, trucks and special loaders, and transportable coverings 
for the superphosphate dumps at the airstrips. The price of the 
FU-24 in New Zealand is tentatively put at £6,600 [an attractive 
figure but, surely, a rather optimistic one ?—Ed.] 

Admirable as are the aircraft previously mentioned, not even 
the best of them is, in New Zealand farming opinion, the ideal 
machine for the job, since none of them has been designed from 
the beginning for agricultural work alone. In considering the 
design of an aeroplane of this class, it 1s necessary to forget much 
that has been commonplace in acronautical progress since 1934 
Aerial top-dressing, as practised at present, requires a long suc 
cession of take-offs and landings varied upon the one hand by 
flights averaging 3) minutes’ duration of which from 8 to 40 sec 
are actually devoted to the release of the load and, upon the 
other hand, by pauses to recharge the hopper on the airstrip 
usually by means of some kind of mechanized conveyor. The 
breadth of the swath of fertilizer laid is determined by the height 
and ground speed of the aircraft, and it is usual to work at 5Oft, 
following the hill contours, at a speed of about 80 m.p.h. The 
laying of anything from two to six hundredweight per acre may 
be called for 

The primary need is thus for an economical load-lifter, capable 
of carrying one ton of top-dressing and having a low capital cost 
High speed being of little significance, a high-lift wing section 
could be used and flaps omitted from the design to reduce costs, 
since a wide speed range is not required. A landing speed of 
about 35 m.p.h., with a cruising speed in the eighties, would be 
adequate. High winds interfere with the accuracy of dropping and 
the weather conditions under which aeroplanes are required to fly 
on this work are not, therefore, exacting. In the interests of 
manceuvrability, a low wing-loading would be necessary, and 
there seems no reason why a biplane formula should not be 
employed. It used to be held that biplanes could be built more 
ruggedly than monoplanes of the same structure weight, and 
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(Right) The first produc 
tion model of the 
Fletcher FU.24 to reach 
New Zealand. Note the 
dihedral of the outer 
wings and the remark 
ably thick wing section 


Below) Another Ameri 
con “agricultural 
special” mentioned in 
this article is the Cen 
tral. Lamson Air Tractor, 
with its fabric-covered 
steel structure 


weight saved at the expense of drag is gained for disposable load 
in this class of aircraft 

An aeroplane incorporating these features could be made com 
paratively safe to fly. This is most important, since the number 
of take-offs and landings per flying hour is higher in agricultural 
flying than in almost any other acronautical activity, and it is at 
take-off and landing that the vast majority of accidents occur 
It should be an essential of the design that the pilot be situated 
aft of the hopper and not between engine and hopper, as on 
so many existing acroplanes, where his situation in the event 
of a crash with full load is unenviable in the extreme. This 
requirement is not easy to reconcile with another essential of the 
design—a good all-round view Something could be achieved, 
however, even in a biplane design, by placing the pilot high in 
the fuselage and providing a crash pylon behind the cockpit 

A reliable and easily maintained engine of around 200-255 h.p 
should provide adequate power—something with a good between- 
overhauls life—and spares should be in plentiful supply for years 


AIRFRAME FATIGUE 


tailplanes. Coupled with increasing use of counting accelerometers 
and research into such matters as cumulative damage and methods 
of test, we shall reach a position where a safe life is truly safe 

“I belheve, however, that the ulumate solution is to obtain 
a sufficient understanding of the problem that it will be possible 
to design structures, the fatigue failure of which would be well 
beyond the operational life, and in which, if cracks do occur, 
the failure will be non-catastrophic in character. Until this goal 
is reached, I think that no one-—the designer, the operator, the 
research organizations, and the airworthiness authority—should 
rest content.” 

The Discussion.Opening the discussion which followed Mr. Tye's 
lecture, Dr. A. E. Russell (Bristol Aeroplane Company) submitted 
that the mean hoop-stress level was not as important a factor in rela 
tion to fatigue as was the degree of stress concentration. We could 
not continue indefinitely applying “safe fatigue lives”: the aim should 
be to ensure that when a crack occurred it was not catastrophic. The 
lecturer replied that there was still uncertainty as to the relative 
importance of the various factors; it was obviously truce, however, that 
the manner in which a crack would spread depended on whether it 
ran into a high of low stress field 

Another questioner asked whether fatigue troubles would decrease 
with the advent of aircraft designed with stiffness as a main criterion, 
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to come (that the question of spares for all kinds of machinery 
looms very large in overseas countries is not always appreciated 
by British manufacturers In order to simplify repairs and 
maintenance, a metal structure with as extensive use of fabric 
covering as possible would be practical. In this way an aero- 
plane should result which is serviceable, safe and, above all, cheap 
to buy and maintain; and it would be welcomed by the majority 
of operators. All this may seem to add up to something like 
an Avro 504 to carry a ton load—and that is not as fantastic as 
it might at first appear. American aircraft designers have already 
produced several prototypes of the first generation of specifically 
designed agricultural aeroplanes, the best known of which is 
probably the Texas A. & M. College’s AG-2. However, the AG-2, 
with its 450 h.p. engine, all-metal construction, flaps and other 
refinements, is likely to be too costly an aeroplane for the average 
small operator, and we in the Dominion confess to having been 
greatly impressed by a design for a fabric-covered single-seater 
biplane now flying in the United States—the Central-Lamson 
Air Tractor [described in Flight for November Sth, 1954]. This 
acroplane in fact appears to fulfil many of the requirements set 
out earlier in this article, and a take-off run of 330 yd with a 
disposable load of 2,500 Ib is claimed for it. Perhaps there is 
some significance in the fact that the Air Tractor is so far the 
only aeroplane, to our knowledge, designed to the ideas of an 
acrial contractor engaged on agricultural work 

We would like to see British manufacturers showing some 
genuine interest in this kind of aircraft. Rumours have reached 
this country of designs for top-dressing monoplanes by Percival 
{not Hunting Percival Aircraft—Ed.| and Austers; but, since the 
prototype stage has presumably not been reached, the replacement 
of the Tiger Moth in New Zealand will have been nearly com- 
pleted betore these aircraft reach commercial production 

Nevertheless, although New Zealand has been in advance of the 
rest of the world in fertilizer-spreading from aircraft, it is not 
likely for long to be the only Commonwealth market for the 
agricultural aeroplane. Our Australian colleagues have begun to 
show considerable interest in what we are doing and how it is 
done, and South Africa shows promise of being yet another large 
user of acroplanes for top-dressing. Even in the United Kingdom, 
costs may yet lead to a closer examination of the economics of 
aerial fertilizing 

The analogy of the tractor is difficult to escape when considering 
the aeroplane in relation to farming; and no one can deny that 
the tractor manufacturers reaped their due reward for enterprise. 


(continued from page 349) 


and wondered what validity was possessed by fatigue tests performed 
at a high rate. Mr. Tye thought that if the stiffness was sufficiently 
high for stress levels to be reduced, failure would be less likely and 
a crack, if formed, would spread more slowly. Repeated-loading tests 
at moderate rates, he continued, were valid, but did not provide with 
certainty the complete answer, due to the difficulty of representing 
actual operating conditions in the test 

Replying to further questions, Mr. Tye said that the problem of 
fatigue testing was complicated by the fact that we “wanted it both 
ways”: the test had to be truly representative so that if failure in flight 
would be catastrophic, then this should be reproduced in the test—bdut 
then one did not want to lose the specimen The idea of increasing 
the stress in order to accelerate testing, it was now realized, could 
not be used, as regions of high stress concentration might run into the 
plastic range and some “very peculiar answers” could result 

Among other points raised in the discussion were considerations 
of fatigue in helicopters, the effect of surface treatment and marking, 
related fields such as pressure-vessel testing in the petroleum industry, 
and the basis for the cumulative damage rule. Concerning this rule, 
Mr. Tye re-affirmed that “I look forward to cracking this nut, with 
proper experimental evidence.” 

In conclusion, a one-time colleague of the lecturer (when both were 
members of the “Collar and Tye" denartment at the R.A.E.). Prof. A. R 
Collar (Bristol University), proposed a vote of thanks to Mr. Tye on 
behalf of the Bristol branch of the Society 
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In Squadron Service in the Royal Navy 

In super-priortty production—and on programme 

Cleared for operation from Light Fleet and Fleet Carriers 

Shore-based suitability for coastal approach operations 

The practical outcome of unique experience 

Officially cleared for full operations at home and abroad 

Combines “Search and Strike” operational advantages with twin-engine reliability 


[ABMSTBONG DOUBLE MAMBA™ TUBBO-FROP ENGINE] 
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The Viper powered Folland Midge fighter . . 


The 
long life Viper 
has been type-tested 
and 


approved for production 


1640 Ib. thrust 


(Specified fuel consumption 1-09) 


This engine has been specially stressed 
for all trainer applications 


=: The Viper powered Percival Provost jet trainer 


Armstrong Siddeley 


ARMSTRONG SIDDELEY MOTORS LIMITED - COVENTRY 
Members of the Hawker Siddeley Group 
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Great Britain 


de Havilland Mosquito. Derby Aviation, 
Lid., are at present overhauling and equip- 
ping a batch of ex-R.A.F. Mosquito B.35s 
for service with Spartan Air Services, a 
Canadian air survey company. These 

civilized’? Mosquitoes will be considerably 
modified with new long-range tanks, oxy- 
gen, radio and survey equipment. 


U.S.A. 


Douglas B-66. Deliveries of this attack 
bomber for the U.S.A.F. Tactical Air Com- 
mand (power units, two Allison J71-A-9 
are at present held up while the Douglas 
company incorporate modifications to cure 
‘pitch-up’’ and instability experienced at 
hugh Mach numbers. The modifications, 
which have already been designed and 
proved efficacious, involve slight acro- 
dynamic changes and are similar to those 
recently incorporated in the F-100 (Flight, 
February 25th). The B-66, although 
developed from the Navy’s A3D Sky- 
warrior, is about four tons heavier, and also 
has a slightly different form of wing, with 
rather more area inboard. Deliveries from 
the Long Beach factory—and from Tulsa, 
which will make an advanced B-66—will 
be stepped up this summer to make good 
the present delay. 


Lockheed F-104., Sull unnamed, and 


more closely guarded than any other 
American aircraft, the two F-104 proto- 


types continue to progress favourably. The 
design is reported to resemble the Douglas 
X-3, and to have a 4ft-diameter fuselage 
housing the afterburning Wright J65 Sap- 
phire) and an overall span of 22ft-——-5ft less 
than original reports Each of the 9ft-span 
half-wings has a leading edge so sharp as 
to require padding with a felt strip while 
the aircraft is on the ground; such wings 
are liable to cause severe injuries to person- 
nel—a factor previously met only in missile 
development. According to Tony Le Vier, 
Lockheed’s chief engineering test pilot, it 
is quite casy to zoom the F-104 up to 
around 70,000ft from a 30,000ft pull-up at 
about Mach 1.5. Descent rates, however, 
are “pegged at 65,000 ft/min”. So easily 
does the F-104 go “through the barrier”’ 
that Le Vier has gone right through the 
transonic regime with his hands clasped 
behind his head. 


Martin P5M-2 Marlin. Subject of our 
drawing below, the latest Marlin sub- 
type has a high-mounted horizontal tail 
surface, at the junction of which with the 
fin is a ‘‘stinger’’ fairing housing a magnetic 
detection device of the type now standard- 
ized on U.S. Navy long-range ocean patrol 
machines. Other differences include more 
powerful engines, revised interior to 
merease ethcaiency and comfort, the fitting 
of newer clectromc equipment and a 
revision of the bow-lines with a lower chine 
to reduce spray damage to the airscrews. 
Deliveries of both the P5M-1 and -2 have 


Span 
Length 
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First picture of the Piasecki HUP-4, a con- 
siderably more powerful version of the 
stondard utility helicopter of the US, 
Canadian and French navies. Powered by a 
700-h.p. Wright R-1300-3 radial, the HUP-4 
first flew on the last day of 1954. Earlier 
HUPs were powered by a Continental R-975 
of 475/525 h.p. 


been made to the U.S. Navy, Marine Corps 
and Coast Guard. 


Piasecki YH-16A. A development of the 
well-known H-16 Transporter (two Pratt 
and Whitney R-2180), the YH-16A is 
powered by a pair of Allison T38 shaft- 
drive turbines of 2,600 h.p. each. Bearing 
the U.S.A.PF. serial 50-1270, the prototype 
has now been taken to the company’s 
Plant 2A at Penrose Bridge, where it is 
undergoing tied-down testing. The YH-16A 
is the most powerful helicopter yet built, 


France 

Marcel Dassault MD.55O. is hoped 
in France that this new light fighter/ground 
attack prototype will be able to outperform 
any competitor. A single seater, with a span 
less than 25ft, the MD.550 has a broad 
delta wing carrying a pair of Marcel 
Dassault MD.3OR turbojets—afterburning 
variants of the Armstrong Siddeley Viper, 
built under licence. Exceptionally full com- 
bat equipment, a heavy gun and rocket 
armament, and unusual  low-altitude 
manocuvrability and rate of climb are 
claimed. The prototype will be demon- 
strated at Melun in the near future, 


Nord 1750 AC.13 Norelfe. Fifth jet 
helicopter to be built in France, the 
Norelfe is a neat single-rotor machine 
driven by a Turboméca Artouste I shaft- 
drive turbine of 280 h.p. Since December 
28th it has completed its first series of tests 
at Les Mureaux, flown by Marcel Perrin. 


SAP.A. S800. German reports an- 
nounce the design of a new French light 
attack/fighter with this designation 
Powered by a single SNECMA R.105 
turbojet of 3,100 Ib thrust (this engine was 
briefly announced in our issue of February 
18th, page 214), the S.800 is to be a swept, 
low-wing machine, armed with one or two 
3mm guns and a belly pack of W) un 
guided rockets. 


MARTIN MARLIN 
(Two 1,500 h.p. Wright Turbo-Compound) 


118 fe in 
100 fe 71g in 
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PERSPECTIVE SKETCHES BY CHARLES KING 


THE GNAT DISSECTED 


AST week we gave the latest news of the Folland Gnat and 
Midge to be released by the makers. This we now follow 
with —y <+ sketches of the Gnat in the form in which 

prototypes are likely to appear (the pointed nose and inboard 
ailerons are noticeable), and with three-view drawings, from a 
foreagn source, showing hitherto unknown features. From the same 
source (the authenticity of which is not confirmed) it is learned that, 
as first installed in the Gnat, the Bristol Orpheus will be of 3,850 Ib 
thrust, but that the ultimate thrust will Be 4,350 Ib. The Gnat will 
be available (it is averred) in two main versions, ground attack and 
intercepter, the latter also being oo for carrier operation. 
Both versions will be powered by the Bristol Orpheus B.E.26. The 


Gnat 1, or Fo.141, is said to have a gross weight of 8,223 Ib, and to 
be able to carry two 1,000 Ib bombs in addition to some 1,500 Ib 
of fuel and two Aden guns. In this condition the “range” (presum- 
ably radius of action) is quoted as 102 miles. As an intercepter the 
Gnat 2 (or Fo.143) have radar ranging or search radar. The 
Orpheus would be fitted with an afterburner of the “BSR” type— 
this could fy “Bristol simplified reheat”—and from standstil! 
a height of 39,370ft should be attained in 3 min. Slightly less than 
another minute would be required to climb to 49,000ft. All-up 
weight would be slightly less than 10,500 Ib. The weight of the 
Orpheus—examples of which are on test—is given as 848 Ib and 
the unit is said to measure 32.28in in diameter and 6}ft in length. 
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FOLLAND GNAT 


(Bristol Orpheus Turbojet) 
These drawings are from a foreign source. The side view purports to 
show the Fo.143 (Gnet 2) intercepter with a wing of 6 per cent 
thickness. Also in evidence is the Aden gun installation, which makes 
provision for retaining the belt-links aboard and for discharging the 
cases. The plan view shows the installation of wing-tip tanks, a 1,000 
lb bomb under the port wing, and six rocket projectiles under the 
starboard wing. The first prototypes will have a span of 22ft 2in. 


JET DEFLECTION 


T is now possible to ampiity the brief description of the West- 

land jet-deflection Meteor published in our issue of Fe 

18th last. The programme is not foreseen as direct-lift V.T.O. 
research; rather is it intended to facilitate the design and operation 
of very fast aircraft of conventional type. It is, of course, relatively 
simple to increase the maximum speed of an aircraft at the expense 
of poorer behaviour at the low-speed end. Merely by deflecting 
some, or all, of the jet thrust downwards, it is possible to reduce 
the effective weight on the wing by a corresponding amount, and 
thereby reduce the stalling speed. 

At present, jet deflection is not foreseen as a take-off aid, al- 

there is no doubt that a fully developed installation (in 
which the jet le could be varied) might offer prospects for either 
a shorter run or, more probably, a steeper climb-away. As 
an aid to the landing of high-speed aircraft, however, jet defiec- 
tion is most promising and can produce excellent results in applica- 
tions where orthodox high-lift devices would be inadequate. In 
particular, the additional lift obtained from deflected jets is sub- 
stantially independent of forward speed. This enables the designer 
to produce a high-speed aircraft, the -form of which is not 
compromised by the requirements of the lower part of the 
range. advantages of jet deflection are that vertical accelera- 
tion can be applied immediately merely by moving the engine 
lever forward and that the geometry of the installation can 
bo ap emmmand that no change of trim results. Jet deflection need 
involve no induced-drag penalty. 

Clearly, such a development is of a -term nature, and the 
first thing to do is to prove a suitable ction mechanism and 
then test it in flight. The first task was accomplished by the 
National Gas Turbine Establishment. When the deflection valve- 
box was ready for flight, the P.D.S.R. (M.o.S.) asked Westland 
Aircraft, Ltd., to undertake exploratory flight trials. 

For this purpose the company were provided with Meteor 
RA 490, originally a Mk 4 used to flight-test the Bery! turbojet, 
and later modified up to Mk 8 standard. In order to align the 
downward-directing jet orifices with the centre of gravity, it was 
apparent that the engines would have to be moved further forward; 
in view of this the aircraft was fitted with more powerful Rolls- 


Indicative of the sort 
of performance which 
can be realized with a 
jet ot 63 deg, these 
curves refer to half. 
power (top) and full 
power, for a hypotheti 
cal machine. 


Royce Nenes. In the event, 90-deg deflection was not considered, 
since it was desired to retain some forward thrust component, 
and the eventual angle selected was 63 deg from the horizontal. 

Conversion was done at Yeovil. The aircraft was then mounted 
in a fully equipped test-bed built at the company’s airfield at 
Merryfield, where pre-flight ground-running was carried out 
Apart from a slight problem of heat-transfer, no particular diffi- 
culties were encountered. On May 15th last year the aircraft 
took the air in the hands of Westland test pilot S/L. Leo de Vigne, 
D.S.O., D.F.C., A.F.C. He flew the aircraft for over 15 hours at 
Merryfield and Boscombe Down before handing over to R.A.E. 
pilots. 

Additional fins were fitted to increase the directional stability. 
Nevertheless, conventional aerodynamic controls naturally become 
less effective at low speeds and definite limits were established 
with the Meteor. While the aircraft was in Westland hands, all 
take-offs and landings were made conventionally and deflection 
was not employed at altitudes below 3,000ft (at which point the 
Nenes were, at full power, giving 88 per cent of s-] thrust). The 
jets were arranged to be either “all horizontal” or “all deflected”; 
control of the deflection boxes was effected electro-hydraulically 
by actuating a small switch in the cockpit. S/L. de Vigne stated 
that without consulting cockpit instruments it was impossible to 
determine whether the jets were deflected, so successful were 
the Westland engineers in eliminating trim changes 

The Westland Company were given strict terms of reference 
forbidding exploration of the ultimate potentialities of the aircraft 
In the event, the following were some of the results achieved: 
stalling speed, clean, without deflection, 110 kt; stalling speed 
with flaps up, undercarriage down, jets deflected and 60 per cent 
power, 95 kt; and, during later testing at the R.A.E. with 100 per 
cent deflected thrust at low altitude, the aircraft has been flown 
under full control at speeds below 70 kt. From assymetric flying 
at about 9,000ft results were: at 150 kt 1.A.S. with full deflected 
power on the port engine and the starboard unit throttled back, 
the aircraft could be held with three-quarters port aileron; at 
120 kt, with almost full power on the port engine (j.p.t. limit) 
it could be held with full aileron and a touch of rudder with either 
flaps up or down; at 105 kt and with full aileron and some rudder, 
it slowly rolled to starboard 

Naturally enough, RA 490 was not subjected to any particu 
larly hazardous flying during its carly trials, but it has certainly 
accomplished its task of proving the complete practicability of 
the system. To the designer, jet deflection is oh eres in that it 
enables a heavy load to be carried by a small aircraft with a 
high wing-loading and thus permits the attainment of a very high 
maximum speed; to the pilot, jet deflection means a steep approach 
and landing, with the engine power lever available as a sensitive 
control of vertical acceleration, without having to wait for the 
aircraft to build up or lose forward speed 
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THE MINT—AND THE METAL 


T. E. Lawrence's Life in the R.A.F. 


forty-seventh year, following a motor cycle accident, one 
of the most provocative and mystifying British figures of the 
Thomas Edward Lawrence, alias fohn Hume 
Shaw, ex-Licutenant-Colonel, C.B., D.S.O., 
leader of Arab irregulars, kingmaker, man 
“Lawrence of Arabia” who served for 
twelve years between the wars as a “gentleman ranker,” of which 
period all but two were spent in the R.A.P. This year, as perhaps 
never before, he has become the centre of a controversy, and by 
it his place in our history may well be decided finally. The Mint, 
his own long-delayed and much discussed account of air force 
life, chiefly as a recruit at the Uxbridge Depot, has at last appeared, 
and it has arrived close upon the heels of Richard Aldington’s 
Lawrence of Arabia, a “biographical enquiry” which diligently 
and systematically sets about the task of de-bunking the “Lawrence 
Legend 
Mr. Aldington's contention is that Lawrence, whom he shows 
though aware that Mrs. Lawrence and two of her sons are still 
alive) to have been illegitimate, was a fraud and a poseur and, 
im the two old clichés which always bolster the monstrous red 
herring called the Inferiority Complex, says that all his failings 
and eccentricities were due to “an acute sense of social inferiority 
and a longing to compensate for ut.” Against this the Home 
Letters suggest strongly that he spent a very happy childhood, 
secure in the affection of both his parents and all his brothers, 
and therefore suffered none of the emotional and material 
imadequacies which only occur in illegitimacy with paternal 
desertion, and which are the lot of war orphans and the children 
of broken marriages 
Most of Lawrence's faults- 


years ago-—on May 19th, 1935, there died in his 


twenueth centur 
Ross, alias T 

wholar, archeologist, 
of letters. He was the 


a colourful vanity, ambition (though 
not for personal gain), umpatience with control, some ruthless- 
ness, and egotism with a measure of introspection—are found in 
more than one of our national heroes (whom we have always been 
careful not to confuse with our patron saints). If he fostered the 
“Lawrence Legend” himself, did not our greatest and best-loved 
admiral encourage recognition of “the Nelson touch” and his 
‘band of brothers,” and originally wish to begin his Trafalgar 
signal with “Nelson confides "? It is sufficient that Lawrence's 
frendship was valued by figures whose judgment cannot be 
ignored, such as Sir Winston Churchill, Field Marshals Allenby 
and Wavell, Si Ronald Storrs, John Buchan (who wrote, “] 
could have followed Lawrence over the edge of the world”), 
.B.S., Thomas Hardy, Capt. Liddell Hart, and many thoughtful 
and critical writers, artists, scholars and serving officers. With 
notable exceptions, the pattern of his service relationships in peace 
and war was that he was admured by equals and subordinates and 
by some high commanders, but rarely by his immediate superiors. 

The Mint tells of two periods during his R.A.F. service which 
are separated by nearly three years: at the aa Depot in 
1922 as A/¢ 2 Ross, and in a flight at Cranwell in 1925 as A/C. 2 
Shaw. The Uxbridge period is further divided into two phases, 
the first spent on fatigues and the second on squad drill, and 
his title refers to this metaphorical function of the Depot in first 
melting down the base metal for recasting, and then stamping out 
the coms in a chosen pattern. Within the Uxbr period, 
Lawrence 1s concerned with the impact upon his own hut-mates, 
first of one another, then of R.A.P. authority as it came to them 
to be seen and felt 

The manuscript was completed about 1927, and passed privately 
to some of hus frends, but was withheld from general publication, 
by Lawrence's wish, until 1950 at least, so as not to give offence 
to certain respected individuals concerned. It appeared in book 
form on February 14th this year, in an unexpurgated edition for 
special subscribers, limited to 2,000 copies, and in a public edition 
which has the barrack-room language and one passage removed. 
Lawrence called it “an iron, rectangular, abhorrent book, one 
which no man would willingly read”; certainly it is not a book 
for the squeamish, in either edition. One misses the surge and 
the stirring prose, so appropriate to the theme, of the Seven Pillars; 
The Mint is of squalor, verging on despair, and tells of it with 
harsh realism, a liverary device which has become almost too 
common during the years that this manuscript has been hidden. 

To some extent the book is out of balance, because it had never 
orygmally been intended that the Uxbridge notes should occupy 
s© disproportionate a share of the whole work. The author had 
conceived a description of the gradual his 
experience, culminating in the real happiness Air Force life 
which can only be known in a squadron. It is possible that he 
mught then have justified even the Uxbridge methods in the train- 
ing of the whole airman. But the plan was interrupted by his 


By W/C. R. C.O. LOVELOCK, D.F.C. 


removal from the R.A.F. between 1923 and 1925, and on his return 
he felt that the development of it was no longer possible, because 
the freshness of his impressions had been lost. Hence, the des- 
cription of his halcyon days at Cranwell, which occupies only one- 
third of the book, is not sufficient to counteract the earlier night- 
mare. But, as it stands, The Mint is an indictment of the condi- 
tions at the Depot in his time, and one the more likely to be 
genuine for not having been consciously written as ganda, 
and has a value today of which Lawrence probably never ee 

All of us who have com R.A.F. units know that a basic 
military background is necessary in the ground staff of all air 
forces. Most of us who are the parents of boys within whose 
grasp the prize choices of a ession have been brought by 
education and personal effort regard national service, even in the 
ranks, as a valuable part ia the completeness of that education. 
The material hardships and discomforts of barrack-room life 
(which boys from boarding schools can bear as casily as any) and 
the mixing with men of their own age from all kinds of schools 
and jobs and homes, are of value to each one in toleration. The 
barrack square, if correctly interpreted and accepted, has a value 
in character training, as also have even the dirtiest fatigues— 
provided they are allotted fairly and achieve some practical 


purpose 

But The Mint is a dreadful warning of the corruption by power 
which can creep so easily into peace-time military life, the effect 
of the methods described in it being to cast recruits into pathetic 
despair. No parents would ever knowingly allow their sons, on the 
threshold of manhood, to be thrown into a similar environment of 
hopelessness—a cauldron of cruelty, abuse, corruption, bad 
example, and never filth, due entirely to bad N.C.O.s and 
the failure of section yo to take a proper interest in the 
unfortunate young men for whom they were responsible 

Lawrence's hut-mates had enlisted as regular airmen; 
were a mixture of the unemployed, but not unemployabic, England 
of that time. There were ex-soldiers and sailors, unemployed 

, axed Devon apprentices, a few fallen officers, and 
some unskilled men-—tike “China” the barrow-boy, who had 
used a certain foul word so often “that his lips have pouted to it 
in a curve which sneers across his face like the sound hole in a 
fiddie’s belly.” Their hut corporal was a strict but decent man, 
although humourless. It seems that very few of the drill or P/T. 
N.C.O.s could really lead, and it is pathetic to read how these 
dispirited and weary recruits would always gather up their stiff 
limbs to respond to a decent man. 

The significant point is that at the time the R.A.P. could not 
have had many officers or N.C.O.s in executive positions who had 
not been trained cither in the Army or the Navy, and the standard 
demanded for drill was that of the Brigade of Guards, without any 
recognition of the fact that in this new service there was a different 

purpose. The commandant and the drill adjutant, a former 
Guards N.C.O., are shown as officers for whom drill represented 
a whole philosophy of life. 

There is something endearing about Sergeant “Taffy” Jenkins, 
in spite of the details of his opening address (as set out in 
and white in the subscribers’ edition), when introducing himself 
to his future squad one evening in the hut. He was one of the 
foul-mouthed, drunken N.C.O.s, “the type which lasted from 
Smollet down to 1914"; but he was human and could inspire 
loyalty, as was shown when he a to the leading files to look 
after themselves, and the , during the Cenotaph rehearsal, 
because he was too drunk to see where they were ! 

Although Lawrence was known to have been on the verge of a 
nervous breakdown through exhaustion when he enlisted, and 
must have found the enforced intimacy and the noise of barrack- 
room life almost unbearable at times, there is no real self-pity 
in his narrative; fear, sometimes, that he might not be able to stay 
the course for physical reasons, and some anger against avoidable 
abuses. Every aspect of barrack life is described in detail, from 
the treatment of drunks to the very premature arrival of a “Messpot 
letter.” 


cr 

The Mint is a powerful book, and not to everybody's taste. 
Whether everything in it is true or not will be argued inter- 
minably by the surviving airmen and officers of those days at 
Uxbridge; but it is a book which surely ought to find a place 
in every R.A.P. officers’ mess and sergeants’ mess. 
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The first prototype under construction ot Prestwick; it is now very nearly complete, with the outer wings and engines in place. 


TWIN PIONEER 


COTLAND’S importance in aviation is greater than the 
size of her aeronautical payroll suggests. The chief 
wholly Scottish firm, Scottish Aviation, Ltd., of Prest- 

wick Airport, Ayrshire, has, in a region where such skills had 
to be learned from scratch, firmly established itself as a com- 
pany which can undertake design and construction, as well as 
overhaul and conversion work. Now, with the versatile air- 
craft described here—a design which seems so well to match 
the Scottish scene—the name is likely to be carried to many 
areas around the world which look to aviation for improved 
communications. 

Scottish Aviation’s first original design was a high-wing mono- 
me, poeene by a Gipsy nm 34 engine, designed to meet 
the difficult specification A.4/45. The prototype of this machine 
flew on November Sth, 1947, but a Government economy drive 
caused the contract to be cancelled. Following extensive 
Boscombe Down testing, this machine was returned to Prestwick 
at the end of 1949 for the installation of an Alvis Leonides engine 
of approximately double the power, and was then flown for nearly 
300 hours in various forms of test flying before being delivered 
for active service. 

In October 1953, this prototype and three production aircraft 
(with the designation Pioneer C.C.1) were sent to Malaya, where 
their slow-flying qualities and ability to use small, inaccessible 
strips have been found better than that of any other fixed-wing 
aircraft. So valuable have they proved that a repeat order was 

ced and the type has also been requested by various local 

A.F. commanders. At least 18 Pioneers are now on order for 
the R.A.P. and a larger number are being manufactured 

Logical development of the Pioneer has now resulted in the 
Twin Pioneer, which incorporates outer-wing panels and power 
units almost identical with those used in the single-engined 
machine. It has, however, a much more capacious fuselage and 
will be able to carry up to 16 passengers or well over a ton of 
freight, while retaining a short-field performance almost as out- 
standing as that of the smaller aircraft 

The Twin Pioneer design is now highly developed and, as 
outlined at the end of this account, the company have made plans 
to manufacture a large number. Owing to its unique combina- 
tion of desirable qualities, and to the fact that there is no 
comparable type of aircraft even in the project stage with any 
other company, Scottish Aviation do not seem to be taking any 
undue risk in anticipating a considerable demand for this air- 
craft. A full description of the Twin Pioneer prototype now 
follows, concluded by an outline of the capabilities of, and 
prospects for, the Twin Pioneer and of the company’s plans for 
its production 

The Twin Pioneer airframe is a thoroughly simple and straight 
forward stressed-skin, light-alloy structure. It is built up almost 
entirely from sheet, strip and plate, without the use of a stretch 
press, the ruling gauges being 20, 22 and thinner. All riveted 
joints are made by mushroom-head rivets, which, to case field 
repair, are all to the purple L.69 specification which do not 
require heat treatment 

The fuselage is of basically square section. Transverse frames 
are designated according to their location in inches from the nose, 


Large Loads from Small Fields 


and the fuse is built in two portions riveted together at a trans- 
port joint at frame 158. Forward of this joint is the nose and 
cockpit and aft is the parallel portion of the cabin. 

The two fuselage sections are built in jigs which, like those 
for other components, are all welded rolled-steel angle section. 
Along the lower centre-line of each jig is a massive keel-member, 
upon which are located the fuselage frames. These frames are 
made in left and right halves of channel section, butt-jointed by 
reinforcing plates at top and bottom. Around the outside of 
these frames, and joined to them by gusset pieces, pass longi- 
tudinal stringers of lipped Z-section, which are broken only at 
the two main frames in line with the wing spars. ‘These frames, 
Nos. 185.5 and 249.6, are relatively massive H-sections, built up 
entirely from plate laminations. 

The top of the fuselage is cut away to receive the wing, 4 pair 
of heavier longerons forming the upper edge of the cut-out and 
extending back to behind the main door. There are also two 
strong roof longerons which mate with a pair of centre-section 
wing ribs and assist in carrying tail loads. The fuselage is skinned 
in 22- and 24-gauge sheet, lap-jointed and joggled. The floor 
is of jin ply held by bolts and anchor nuts to transverse pressed- 
sheet frames. Standard equipment includes Vickers seat rails, 
with attachments at lin pitch 

The forward fuselage, incorporating the cockpit, is cantilevered 
forward from frame 158 The extreme nose is skinned with 
hand-beaten sheet, and the whole upper half of the nose is 
arranged to hinge upwards to provide access to the rear of the 
instrument panel, controls, clectric batteries and other equip- 
ment. The nose is held in the open position by a strut on 
either side and is locked shut by a fastener at the front. The lay- 
out of the transparent areas can be clearly seen in the illustrations; 
single-glaze Perspex is employed, carried in Claytonrite rubber 
mouldings held in a framework built up from sheet and strip. 
The large side window on cach side slides to the rear. Station 
90 is the pilot's bulkhead at the rear of the cockpit, and the 
fuselage is reinforced at this location for jacking and trestling 
Ahead of this bulkhead, and extending right forward under the 
cockpit floor, is a baggage hold with a capacity of 30 cubic ft 
This hold has a smooth metal interior skin fitted with lashing 
shackles, and access to the hold is gained through a large down 
ward-hinging door on the port side. 

The main entrance door is on the port side aft of the wing 
Hinged at the front, it measures 62in x 47in, and is cut away at the 
upper rear corner to enable it to clear the port inner flap when 
the latter is in the fully down position. 1 door can be jetti 
soned from the inside by pulling a quick-release toggle. On the 
starboard side, roughly opposite the main door, is an emergency 
exit 30in « 20in, arranged to be released outward from either 
inside or outside the aircraft. There is a third emergency exit 
situated in the roof forward of the wing; this is a door hinged 
along its right-hand side and mounted in a strong box-like peri 
phery. The main passenger cabin has five windows along cach 
side and similar windows are provided in the main and emergency 
doors. Each window is a single Perspex sheet locked in Clayjon 
rite rubber mouldings held in simple pressed frames 

The wing is made as a centre section and two outer panels. All 
three sections have two spars and pressed sheet ribs; apart from 
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a few short intercostal members, there are no spanwise stringers, 
and the ribs are accordingly closely spaced. The centre section, 
with a span of 28f{t 6in, tapers in profile but has no dihedral on 
the upper surface. It is attached to the fuselage by four laminated 
straps riveted to the spars and to cach side of the upper fuselage 
longerons. The lower spar booms are also through-bolted to the 
top of the fuselage longerons to carry sideways shear loads. Four 
lifting eyes can be screwed into the centre section, the two front 
slinging points being stressed to lift the entire aircraft 

The outer wings have a constant section and are almost identical 
with the wings of the Pioneer, many parts being common to 
both aircraft. Each wing is attached by two pins to the centre 


section upper spar booms, flight loads being taken by the large 
struts attached Chened of rib 15. Supplied ty Reynolds, these 
struts are streamlined-section aluminium-alloy extrusions, pinned 
and faired to the lower end of the main undercarriage strut 
and to a tubular assembly within the wing. The gap between the 
adjacent centre-section and outer-wing end ribs, on each side of 
the aircraft, is sealed by a fairing strip attached by screws and 


centre and outer wings. The former is 
fixed slat on cither side of the engine nacelles, attached by bolted 
lug plates. The outer wings have very large powered slats, 
similar to those of the Pioneer except for the use of a 

spar instead of two. The slats are opened and shut by a hydr 
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T'wo small drawings on p. 361 show typical cross-sections of the 
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jack which, via a system of chains, rotates a series of universally 
jointed torque tubes carried in Tufnol bearings ahead of the false 
spar in the leading-edge. The slats are mounted on tracks 
formed from H-extrusions, which run between guide-rollers in the 
leading edge. The lower edge of cach track carries an integral 
row of teeth meshing with a chain which passes over the sprockets 
on the driving torque tubes. 

When the flaps are extended to 12 deg, the slats are opened. 
A balance line is inserted between the slats so that, in the event 
of failure, both slats move together. When the slats are fully 
home (ic. closed), the load on the slats is transmitted to a 
mechanical lock on the torque tube, which actuates a micro-switch 
indicat whether the slat is locked home or not. Under the 
slat, the ing-edge of the wing proper is screwed on in sec- 
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tions. This leading-edge sub-structure is formed from sheet 
riveted to small stiffening riblets, and is cut away at the front 
to leave a flat leading face. To this face is attached a hard-wood 
strip by means of recessed screws in flush-filled holes, this strip 
then being carefully profiled to form an optimum joint with the 
slat. 

The Twin Pioneer is likely to become as noted for its flaps 
as is its single-engined forerunner. The flap is made in four 
sections, one on each side of the centre section and one on each 
outer wing, cach portion being of the Fowler type, running 
out to 12 deg for take-off and 4 deg for landing. All four 
sections are moved together by a single, double-acting, hydraulx 
ram which, like that the slats, is an Electro-Hydraulics unit 
mounted in a common frame in the starboard side of the centre 
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section. This jack drives chains and sprockets which transmit 
rotary motion to a line of torque tubes along the rear face of the 
rear spar which, in turn, carry sprockets driving the flap chains 
The torque-tube sections are connected with Mollart Hooke-type 
joints which permit relatively large changes in alignment between 
adjacent sections. At the joints between the centre section and 
outer wing, the adjacent tube-ends carry simple cranks, a dowel on 
one crank locating in a hole on the other 

Fach flap section carries a number of ys On its upper sur- 
face which run im accurately machi tracks projecting from 
behind the rear wing » , tracks—supplied for the proto- 
type by the Reynolds Tube Company—are H-section extrusions; 
im the outer wings they are riveted to gusset plates, and the more 
heavily loaded tracks im the centre section are braced to the rear 
spar by tubular members and by lateral supports attached to 
heavy mbs 

One major difference between the outer wing of the Twin 
Pioneer and the wings of the Pioneer lies in the relative sizes of the 
ailerons and flaps. The twin-engined machine has considerably 
larger ailerons, which have necessitated a reduction in span of 
the outer flap sections. The ailerons are of the slotted, non 
drooping type, and have metal D-noses with inset hinges, adjust- 
able balance, and-—on the prototype at least—fabric covering aft 
of the spar (this is the only fabric on the aircraft). The control 
system is described later 

The engine nacelles are monocoque structures made as com- 
plete assemblies of basically circular cross-section, recessed into 
the underside of the centre section. Conventional channel-frame 
Z-stringer construction is employed, with the addition of four 
stiffening longerons made from strip. Each nacelle incorporates 
two sheet-metal bulkheads, reinforced by vertical angle sections, 
riveted to the front and rear spars and carrying vertical loads 

Inside cach nacelle are machined fittings and a trunnion pick- 
up for the top of the main undercarriage leg. Each leg is a 
large extruded light-alloy tube, supplied by the Northern 
Aluminium Company t the lower end of cach leg is a 
machined fork fitting, to which is attached a pair of tubular 
extruded bracing struts leading to Ferrobestos-bushed lugs 
attached to strong points at two fuselage frames. (It is intended 
that both the main leg and the struts will eventually be faired 
within an unstressed casing of streamlined section.) The main- 
leg fork fitting also serves as the lower anchor for the inner end 
of the main outer-wing bracing strut 

Into the lower end of each leg is inserted an Electro-Hydraulics 
shock-absorbing oleo leg carrying an axle on which are mounted 
twin magnesium wheels. Each wheel has a Dunlop single-disc 


An airtrame like that of the Twin Pioneer requires very little special 
tooling. This is a forword tuselage in its jig 
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1956 
The present schedule for Twin Pioneer output calls for 
a total of 100 machines delivered by the end of 1958 
This diagram does not include the prototype 


hydraulic brake and a Dunlop dimpled tyre of size 6.50 x 10 
The total travel of the oleo is about 13.3in, the static deflection 
being about 9in. Electro-Hydraulics also supply the tail-wheel 
unit, which is a castoring assembly mounted im a box structure at 
the extreme rear end of the fuselage. It employs levered-suspen- 
sion, and has a pair of wheels taking smooth Dunlop 5.50 « 4 
tyres 

As is usual in fixed-wing aircraft capable of flying at low air- 
speeds, the Twin Pioneer has a relatively large tail. ‘lhe 
empennage is made as a complete unit, which is lowered on to the 
fuselage and attached by four through-bolts with tapered split 
bushes. The tailplane and three fins are all straightforward 
two-spar structures with pressed ribs. The outer fins are inter- 
changeable, the holes for the tailplane spars being covered on 
the outer faces by blanking plates. The port and siarboard 
elevators and all three rudders are simple metal assemblies with 
a minimum number of ribs and swaged 28-gauge skin. 

All the control surfaces are carried by pre-packed self-aligning 
ball races. The clevators are hung from folded-channel-section 
outriggers mounted off the rear spar of the tailplane, the control 
rods running between the legs of these outriggers along the rear 
spar itself. Fin drag loads are transmitted through angle-plates 
riveted to the tailplane ahead of the front spar; the joints between 
the fins and tailplane are sealed by inserted rubber mouldings tut 
the junction between the tailplane and fuselage has a large- 
radius fairing. Between the elevators is a fixed portion of trailing- 
edge, which carries the rear navigation light and can be removed 
by undoing bolts and anchor nuts. Beneath this fixed portion 
is the fuselage tail-cone, which is attached by Dzus fasteners and 
can be removed to pro’ access to the tail controls 

The flying controls in the cockpit are duplicated and comprise 
spectacles on cantilevered arms passing outboard of the pilots’ 
legs and parallel-action pedals incorporating toe brakes. From 
the cockpit, control movements are transmitted by push-pull 
rods up to the roof and back to the level of the emergency roof- 
hatch. Multiplying levers then increase the linear movements 
(so that, owing to the large cable travel, percentage stretch is 
reduced) and pass the control to cables leading to the tail and 
ailerons. The ailerons, centre rudder and clevators are operated 
by the cables directly and the outer rudders are moved by quarter- 
inch H.T.S. push-pull rods on the rear face of the tailplane spar 

Trim tabs are fitted to both elevators, the centre rudder and 

xt aileron. Th are actuated by screw-jacks driven by 

“eleflex from st d S.B.A.C. wheels in the cockpit. The 
control cables to the main surfaces are guided by fibre pulleys 
running in ball bearings, or by metal pulleys at locations where, 
owing to crank movements, side loads are experienced 

The power units are Alvis Leonides 503/8 9-cylinder radials 
with a maximum rating of 570 h.p. each; these engines are very 
similar to those of the Pioneer C.C.1 except for the use of a 
0.5:1 reduction gear. Each drives a de Havilland three-blade 
constant-speed airscrew of 11ft diameter, and is supplied equipped 
as a complete engine-change unit, interchangeable port and star- 
board. The attachment pick-ups consist of four bolts with split 
taper-bushes, electrical and other connections being grouped at 
quick-disconnect sockets on the firewall. 

Starting can be facilitated cither by a Plessey-Coffmann cart- 
ridge or by an electric starter, the latter (if fitted) doubling as the 
feathering-pump motor. Fire protection is provided by two 
rings of Graviner pyrotechnic cord, one around the periphery of 
the cylinder baffles and the other immediately forward of the 
firewall. Signals from these detector rings discharge methy! 
bromide extinguisher bottles, two of which are fitted in cach 
nacelle—a 1 lb bottle discharging into the induction manifold and 
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The world’s most powerful trainer 


THE‘ENGLISH ELECTRIC’ CANBERRA T.4. 


Powered by two Rolls-Royce Avon jet engines, 
this aircraft has been chosen for service with the 
Royal Air Force. It is the most powerful trainer 
in the world—yet one of the most docile. Side- 


by-side seating and a superb view make the tasks - ” 
of both instructor and pupil safe and simple. In ENGLISH ELECTRIC 
addition a seat for a navigator makes possible ee aircraft 4 
the training of pilot & navigator at the same time. | : - 


THE ENGLISH ELECTRIC COMPANY LIMITED, QUEENS HOUSE, KINGSWAY, LONDON: WC2 
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© The PROVOST is the standard Royal Air Force trainer on which 
all pupil pilots receive their AB INITIO and BASIC flying training. 


¢ Having completed 120 hours basic training on the PROVOST the 
pupil pilot receives his wings after a further 110 hours on an 
advanced jet trainer. 


© Also selected by the Air Forces of Rhodesia, Fire, Burma and Iraq. 
the Provost may be fitted with machine guns, bombs and rocket 


projectiles for weapons training and use as a tactical weapon. 


2 machine guns and 6 x 60 Ibs. R.P. or 


ARMED 8 x 25 lbs. practice bombs or 


2 x 250 Ibs. G.P. bombs 
Camera gun and individual sights 


Side by side seating. 

Duplicated controls and flight instruments. 
Docile handling with high performance. 
Full night flying and radio equipment. 
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a 6 lb bottle feeding spray rings. These bottles can also be dis- 
charged by a pair of inertia crash switches in the belly of the 
aircraft, both of which are mounted behind frame 90 and braced 
off the lower skin to increase sensitivity to both vertical and 
horizontal accelerations. 

Engine oil is supplied from 7-gal Essex Aero magnesium 
tanks behind each nacelle firewall, these tanks incorporating a 
special supply reserved for the constant-speed unit and feathering 
curcuit. Hot scavenge oil is passed through the throttle manifold 
for icing protection and is then piped to the oil cooler, which 1s 
a Delaney Gallay 10in drum-type unit with steel shutters actuated 
by a Teleflex control from the cockpit. Provision is made for 
oil dilution. 

The Twin Pioneer uses 100/130-octane fuel which is contained 
in four bag-type tanks manufactured by Fireproof Tanks, Ltd 
I wo tanks, each of 30 Imperial gallons capacity, are fitted at the 
inboard ends of the outer wings between the spars; the other 
pair of tanks, cach of 55 gals capacity, are mounted in the centre 
section. The inner and outer cells on each side of the aircraft 
behave as a single tank; the filler caps are mounted in the outer 
tanks, and the inner ceils each incorporate a Smith's float gauge, 
an S.P.E. booster pump and a non-return and relief valve. Cross- 
feed connection 1s provided, joined at a combined Teleflex- 
controlled fuel, oil and hydraulic shut-off cock. The high- 
pressure priming pump, mounted in the starboard nacelle, is a 
Plessey unit and the majority of the feed lines are Dunlop flexible 
hoses 

All auxiliary power is provided electrically or hydraulically 
Fach Leonides drives a Newton HX.2 1:s00W D.C. generator, 
which supplies current nominally at 28V to 38 a-h accumulators 
mounted on sliding racks in the nose. D.C. electric power is 
supplied to the engine starter motor (if this unit is electric), fuel 
pumps, tank booster pumps, feathering pumps, passenger-warning 
sign on the door at frame 90, Rotax retractable landing lamp in 
the port wing, navigation and upper and lower identification 
lights (which have a Rotax flasher unit) and the — feeding the 
pair of Dunlop Maxivue windscreen wipers. The main electric 
control panels are mounted in the “eyebrow position” above the 
windscreen; apart from the instrument supplies, which are pro- 
tected by fuses, all circuits are passed through a Rotax multiple 
contact-breaker panel on the starboard side of the door frame 
at station 90, facing to port. The electric distribution panel is an 
integral part of station 90 accessible from the cockpit, and is cooled 
by a small venturi attached to the outside of the roof 

Radio equipment specified for the Twin Pioneer comprises a 
Marconi AD.115 V.H.P. set (served by a whip aerial), a Marconi 
AD.7092D A.D.F. (with a flat loop mounted flush with the 
centre-section upper skin and covered by a Cobex plastic plate), 
a Plessey PTR.61 emergency V.H.F. and a Lascom 75M/C 
marker beacon. Optional extras for which provision is made 
include an H.F. set and a Standard Telephones I.L.S. equipment 
Radio control panels are mounted in the cockpit roof and the 
sets themselves are in the lower part of the nose, the AD.115 being 
to port and the remainder to starboard. 

nstrumentation follows typical British practice, nearly all the 
equipment being supplied by the Smiths group and the volt- 
meters and ammeters being Sangamo Weston products with 
extended scales. A single blind-flying panel is mounted in front 
of the first pilot, although a duplicate panel can be provided to 
starboard if necessary. Engine instruments are mounted centrally, 
ahead of the main control pedestal. Provision is made for incor- 
porating a Sperry A.L.la autopilot at customer request; if fitted, 

this is driven off the pressure side of the vacuum system, the 

latter being supplied by a Plessey vacuum pump 

A Lockheed Mk 7 pump, driven by the starboard engine and 
delivering through a Purolator filter, energizes the hydraulic 
system to a working pressure of up to 2,500 Ib/sq in. Most of the 
hydraulic accessories are mounted in the starboard nacelle, the 
header tank being fitted above the starboard oil tank and accom- 
modating standard mineral oil, with an air space. The principal 
hydraulic-powered services are the slat and flap rams, and an 
emergency air bottle charged to 1,800 |lb/sq in is mounted above 
the fuselage in the centre-section, and has sufficient capacity to 
effect one complete operation of the slats and flaps. This bottle, 
which has a gauge and charging point in the starboard nacelle, 
can be replaced by a separate air/oil accumulator if desired. The 
wheel brakes are actuated through a separate 1,500 Ib/sq in 
system, with accumulators in the starboard nacelle. Brake actua- 
uon is effected by standard Dunlop toc pedals which pressurize 
low-pressure cylinders displacing fluid through a quarter-inch 
line. A ground-test hydraulic hand-pump is fitted on the star- 
beard ercarriage leg, inside the fairing. 

At present, the Twin Pioneer prototype is unfurnished, but 
production aircraft will be capable of seating up to 16 passengers 
in forward-facing, single- and double-seat units developed by 
L. A. Rumbold. These seats, which are stressed to 9 g, are 
covered with Texalose tropical mesh and, complete with lap 


A typical section of silat 
drive mechanism, showing 
the driving sprockets, coms 
and micro-switch, all of 
which ore described on 
p. 359 


straps and life jackets, are exceptionally light, a double-seat weigh - 
ing only 21 lb. Naturally enough, the interior is designed to be 
readily convertible to incorporate a pantry, freight-hold, or for 
use in all-cargo, executive or ambulance roles, according to 
requirements. 
nterior heating is provided by air warmed during passage 

through a new type of Delaney Gallay heat exchanger. One of 
these units is mounted on cach side of the nacelle shoulder cowls, 
surrounding the exhaust collector pipe. Unlike previous designs, 
the new heat exchanger does not cut through the exhaust pipe 
at all, but transfers heat through a large area of baffling on both 
sides of the wall between the hot and the cold flows (see sketch) 
Airframe ice protection is an optional extra, and the systems 
chosen are the T.K.S. fluid type, which can be fitted along the 
leading-edges of the tail surfaces, outer-wing slats and airscrew 
blades, or the pulsating rubber overshoe pattern 

A particularly notable feature is the degree of interchangeability 
and unhandedness achieved between the various major airframe 
components. For example, in addition to the previously men 
tioned power units and fins and rudders, the Bane outer flaps, 
main undercarriage, nacelles, oil and outer fuel tanks are all 
interchangeable port and starboard. As far as possible, the Twin 
Pioneer has been designed to permit trouble-free operation with 
the minimum of attention. The whole aircraft seems to be 
straightforward, sound and efficient for its job, and each of the 
accessories bears the name of a famous British company. The 
power units also have been arduously used in all types of air- 
craft in all parts of the world 

Within a very few weeks the first Twin Pioneer will be rolled 
out from the factory at Prestwick, and it should have logged 
a considerable number of flying hours before the 8.B.A.C. Show 
in September. As stated previously, this prototype has been 
built in production jigs, and tooling is now being prepared for a 
full production run of 200 aircraft. The accompanying diagram 
shows the approximate schedule of Twin Pioneer output. The 
second machine is now well advanced and detail parts are coming 
through for several others 

Clearly the basic machine offers considerable promise for 
development to fill specific roles, such as the carriage of heavy 
freight, photo-surveying and (if a sufficiently high ceiling can 
be obtained) as a slow-flying radar picket—perhaps for carrier 
use. The first-named of these roles should be excellently met 
by the projected freight version with large rear-loading doors, of 
which a model was exhibited at the last $.B.A.C. Show. Such an 
aircraft would seem to have even more to offer than the basic 
design. 


Cross-sections of the centre section (below) and outer 
wing, showing the geometry of the auxiliary surfaces. 
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PEERLESS 
DEFENDER 


Wit set-backs, cut-backs and hold-backs the order of the day, it is invigorating to reflect 
that in production for the R.A.P. is the most advanced type of two-seat, twin-jet, all- 
weather fighter in existence. Not even with a prototype can any other country match 
the all-round qualities of this intercepter—the Gloster Javelin FAW .1—with its 
Armstrong Siddeley Sapphire turbojets. Capable of fighting (not merely of flying) at 
over 50,000ft, it is armed with four 30 mm Aden guns and will carry guided missiles 
It is supersonic in the dive, has exceptional climbing and manceuvring powers, and carries 
the latest combat radar. And a later development is already in hand. Not surprisingly, 
the Javelin is the scion of a great line of fighters, to be recalled in a special supplement, 
celebrating forty years of Gloster aircraft, to be published in Flight of May 27th. A 
wroduction Javelin FAW.1, flown by S/L. Peter Scott, A.F.C., is the subject of these 
Russell Adam photographs. Just in the picture below are two of the gun-ports 
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The ALVIS LEONIDES Engine as installed in the 
Hunting Percival Pembrokes of the Belgian Air 
Force has proved itself to be an exceptionally versatile 


and economic power unit for aircraft of the 


medium power range. 550 b.h.p., 9-cylinder air-cooled 
radial engine. Weight complete 796 Ib. Power/weight 
ratio 1.45 Ib. per b.h.p. Overall diameter 41.5 inches. 


LEONIDES 


ALVIS LIMITED : COVENTRY ENGLAND 
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Baker 


AIRCRAFT COMPANY 


These photographs show an actual ejection 
on the run-way. The aircraft is taking off 


at 120 knots. 
This test was carried out with the 80 feet ¥ wien 
per second long stroke ejection gun. No . 


other ejection seat in the world is capable 
of such a performance. 


All design features patented in the principal countries of 
the world 
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Professor Pugsley’s Lecture to Preston Branch of the R.Ae.S. 


N analytical approach to the subject of safety in airframe 
structures was made by Professor A. G. Pugsley, 
O.B.E., D.Sc., F.R.S., F.R.Ae.S., in a Royal Aero- 

nautical Society “‘main’’ lecture given under the above title 
before the Preston branch of the Society on Thursday 
of last week. The lecturer, who is now Professor of Civil 
Engineering at Bristol University, began his career in aero- 
nautical engineering by working on airship structures from 
1926 to 1931; thereafter, at the R.A.E., he became head o 
the Structural and Mechanical Engineering Department, 
a post which he occupied from 1941 to 1945. He was chair- 
man of the Aeronautical Research Council in 1952. An 
abstract of the paper follows. 

After briefly reviewing the recent history of work on structural 
airworthiness, Professor Pugsley began by discussing some aspects 
of fatigue. 

In the first place [said the lecturer] the estimation of a safe life 
depends, among other things, on the scatter of fatigue test results, 
and on this there are singularly few adequate experimental results. 
In 1947, the only readily available tests that were at all compre- 
hensive were some on welded joints. Now there is a new and 
more fundamental attack led by Freudenthal and Gumbel in their 
recent paper to the Royal Society. As an example, they set out the 
results for a series of rotating beam tests on 75 S-T aluminium. 
At a stress level of 45,000 Ib sq in, 17 specimens give fatigue 
lives ranging from 63,000 to 463,000 cycles with a mean of 
214,000, whereas at a stress of + 30,000 Ib sq in, nearing the con- 
ventional endurance limit, tests on 57 specimens give lives ranging 
from 430,000 cycles to 117,423,000 cycles with a mean of 
23,324,000; such results underline the magnitude of the problem, 
even though the scatters involved may not be typical of complex 
structures. 

If the second set of these results is plotted to show the frequency 
distribution of the measured lives, we have the curve of Fig. | 
and at once notice its adversely unsymmetrical nature. The curve 
gives a “most probable” or medium life of 19,117,000 cycles as 
compared with the mean of 23,324,000 cycles. The standard 
deviation is 20,038,000 cycles and so approximates to the mean 
itself. Fortunately, the same results, plotted as a frequency 
curve against life in cycles on a log. scale, approximate to a nor- 
mal or Gaussian distribution. This permits not only of the better 
planning and interpretation of fatigue tests, but also gives hope for 
the estimation of fatigue life with greater reliability. The possi- 
bility of a large and unsymmetrical scatter of test results in the 
region of most interest for the estimation of the safe life of an 
aeroplane nevertheless emphasizes the importance of comprehen- 
sive fatigue tests on some typical vital parts of aeroplane structures. 

A second point relates to the variation of loading on structures, 
the cumulative “law,”’ and appropriate schemes for testing. In 
France, and now in America, Prot and Freudenthal have sought 
to deduce from the load records a test cycle programme repre- 
sentative of the actual random loading. In acronautical terms, 
Prot’s scheme is to analyse a flight load/time record by a diagram 
showing the frequency of the occurrence of a given level of load 
and thence to represent the actual random record by a regularized 
“stepped” programme of cycles, each of fixed load amplitude, 
for given periods of time. Such a procedure no doubt introduces 
the well-known “over-stressing” and “under-stressing” effects 
present in the real cycle, but leads, of course, to a more complex 
testing programme. It would seem well worth trying out the 
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effects of these more realistic programmes compared with those 
of the corresponding cumulative law programme. It might be 
found that a simple combination of both approaches—as, for 
example, the use of the cumulative law cycle with the insertion, 
at appropriate intervals, of a few cycles of large amplitude loads, 
alternating in sign—would prove a reasonable compromise 

Professor Pugsley continued: My third point, the effects of cor- 
rosive influences, seems in relation to the modern problem to 
have been largely overlooked. In the nineteen-twenties, with the 
extended adoption of steel and then aluminium alloys in airframes, 
the influence of corrosive conditions on fatigue received consider- 
able attention. Some of this work seems relevant today. Gough 
and Sopwith in this country, and McAdam in America, were re- 
sponsible for much of it. 

Most of us will recall that the fatigue endurance limits of metals 
can be very severely reduced by the presence of salt water or salt 
spray during the fatigue period. In such circumstances the 
endurance limits of steels are often reduced to a third of their 
value in air, and of aluminium alloys to perhaps one half. What 
is Not so commonly appreciated nowadays is that fatigue tests in 
fresh water show quite large reductions also, Results [illustrated 
by the lecturer] of some tests by McAdam on a tempered dural- 
umin show the large effect of fresh-water conditions, particularly 
when large numbers of cycles are concerned. They also show 
how, under corrosive conditions, the increased slope of the S-n 
curve makes unreal any suggestion—and this applies also to steels 
—of a definite endurance limit. 

Another feature of corrosion-fatigue results is that, in nearly all 
cases, the conventional endurance limits are much more a function 
of chemical composition than of static strength attained by cold 
working or heat treatment. Thus for 10’ cycles, the fatigue limit 
for the duralumin under discussion, whether tempered or annealed, 
was much the same, although at 10* cycles the former was markedly 
the better. This is a further handicap to the use of many modern 
alloys under fatigue conditions, for even in air, as is well known, 
their endurance limits lag behind their static strength properties. 

These effects of corrosive influences upon fatigue may not always 
be on the debit side from the designer's standpoint, Gough and 
Sopwith realized that tests in vacuo might show that conventional 
tests “in air’ might themselves involve corrosive influences, They 
found that this was so, at least to a small extent; the endurance 
limit of duralumin, for example, was 6 per cent higher im vacuo 
than in “air."" More fundamentally, they also showed, as one 
would expect, that the presence of oxygen and of water vapour 
were key matters, Flight at high altitude may have advantages 
on these counts, 

So far, the effect has been considered of the presence of cor- 
rosive conditions during fatigue testing. The effect of exposure 
to such conditions prior two fatigue testing is also of interest. 
McAdam and Clyne conducted a large number of such tests on 
a varicty of metals, using water with the addition of some 
washing soda as a corrosive medium. Their results [illustrated 
by the lecturer] showed the surprising, but generally applicable, 
fact that the corrosion “damage,” so far as fatigue is concerned, 
is largely done in the first few weeks of immersion, It also shows 
how the stronger alloys are the ones most affected by pre-corrosion. 


So far as the effects of pre-corrosion are concerned [continued 
Professor Pugsley] conventional protective measures are largely 
effective, although one should perhaps consider the possibility of 
loca! damage removing the protective covering. As regards cor- 
rosion-fatigue proper, however, protection is not so easy. Gerard 
and Sutton, in 1935, did some interesting work bearing on this. 
Tests were made on duralumin with various surface treatments, 
in air and under salt spray conditions. In air, anodic treatment 
actually appeared to raise the endurance limit (about + 10 tons/sq 
in) a little. Under salt spray conditions, for 10’ cycles, the un- 
treated metal gave an endurance limit of about + 3 tons/sq in, 
which was little altered by anodic treatment alone but raised to 
about 5 tons/sq in when also coated with lanolin. Aluminium 
spraying, on its own, produced a comparable result of about 

6 tons /sq in at 10’ cycles, but this fell off at larger number of 
cycles. It appears that commonly available methods of protection 
against corrosion are, so far as corrosion-fatigue is concerned, 
only partially effective in salt spray conditions. Some very recent 
work, however, has shown a particular paint to give an aluminium 
alloy (H.10) very substantial protection against corrosion-fatigue. 

Thermal Effects. Short-period effects due to rapid changes 
of surface temperature are likely to prove of considerable im- 
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portance in acronautical structures. Such rapid changes may 
arise in a number of ways; with manned aircraft, for example, 
descent at high speed after prolonged cruising at high altitude will 
ive rise to rapid surface heating; the descent of long-range bal- 
Neti rockets, such as the V.2, from great altitudes into the earth's 
atmosphere provides an extreme, almost meteoric, example. But 
more common, once aeroplane speeds approach Mach numbers 
of 2 or 3, will be the temperature change as the vehicle gains speed 
and altitude from the ground, In fact, for the ordinary ranges 
provided by the carth’s airways, steady temperature conditions 
will be the rarity, and the problem will be to ensure, during the 
short time of flight, that temperature conditions at various parts 


of the vehicle, although continuously rising, do not reach certain 
critical values. The aircraft will, in effect, be judged for its safety 
im terms of its temperature endurance (in hours or distance) com- 
pared with the duration of flight or range required of it. Rendel 


and Hancock, of Farnborough, have discussed this matter recently 
in a very interesting way; the critical temperature, from our pre- 
sent point of view, is that governing the performance of the struc- 
ture, and safety margins can be introduced—or ranges extended— 
by the introduction of refrigeration or of insulating coverings. It 
can be shown that, without such amelioration, a skin temperature 
rise of 100 to 150° C would occur for an acroplane flying at M ~ 2 
for only 10 min. This short endurance could, however, be 
transformed to a few hours by an insulating covering an inch or 
80 thick 

A lot has clearly yet to be learnt about temperature limits, for 
the most damaging effects will be due to temperature gradients 
within the structure, The stresses due to these are both difficult 
to estimate and difficult to assess in effect, particularly when 
superposition of manoeuvring or gust loads is envisaged, and for 
tume to come relatively arbitrarily specified critical tem- 
peratures such as a wing surface temperature—may have to 
suffice for the control of safety. No doubt an increased use of 
unmanned vehicles, for which safety is a less vital consideration, 
will help to build up empirical information ahead of experience 
with manned vehicles 

The temperature cycles thus arising in flight will, in the case of 
manned aeroplanes, tend to occur on every flight, corresponding 
to a condition of repeated thermal loading. For very high speeds, 
the peak temperatures in cach cycle, and the internal stress dis- 
tribution associated therewith, may be such that local plasticity 
and creep may occur, and the thermal cycle thus lead to progres- 
sive changes in the structure. 

Effects of this sort have been studied theoretically both in 
America and this country. The maximum stress occurring in 
a wing of given material when the surface air temperature changes 
by 7° is given approximately by Ha ZT, where E is Young's 
Modulus and a the linear coefficient of thermal expansion. For 
an all-aluminium alloy wing, this stress, which occurs in the wing 
webs, is about 10 tons/sq in for 7 100° C, and for an all-steel 
wing, about 15 tons/sq in, The response of the wing to repeated 
exposure to such temperature changes clearly depends on the 
relation of Ea T to the margin (py —p) between the yield stress py 
and the peak stress p due to ordinary flight loads. Parkes, of Cam- 
bridge, o studied the results of such repeated thermal cycles, 
assuming that full plasticity occurs wherever the total stress 
exceeds py. He finds that, if the thermal stresses E a 7 exceed 
the margin (py —p) but do not exceed py, itself, the structure will 
“shake down” to a state of clasticity; on the other hand, if the 
thermal stress H a T exceeds py, a condition of alternate plasticity 
leading to failure after a number of cycles, or a condition of in- 
creasing permanent deformation arises 

Freudenthal, however, has pointed out that the rheological 
behaviour—of which creep is an essential component—of real 
materials produces significant changes in the effects of a thermal 
cycle. When the effects of external forces alone are concerned, 
creep has little effect on the magnitude of the internal stresses 
produced by the external forces; but when we are dealing with 
a self-equilibrating system of stresses such as that due to a ther- 
mal change, creep and time play a major part in determining what 
internal stresses actually arise. [The lecturer here illustrated 
Freudenthal’s method of demonstrating these phenomena. ] 

Concepts of Safety.—Under this heading, also, the work of 
Freudenthal was instanced by the lecturer. Working mainly in the 
field of civil engineering structures [said Professor Pugsicy], he 
has since 1947 published a number of major contributions, and 
now, in his “Safety and the Probability of Structural Failure,” 
produced a pocket treatise on the whole subject. Those who have 
at one time or another struggled with the application of probability 
theory to the problem will envy his facility. A standard problem 
of the past, for example, and one still of real interest, is the choice 
of load factor for a given probability of failure due to over-load- 
ing, assuming relevant statistics of wing loads and wing strengths 
are known. fr these statistics are distributed normally, the whole 
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problem is now reduced to the delightfully simple quadratic 
relation 
where n is the load factor, R, and S, are the means and oz and as 
the standard deviations of strengths and loads respectively and 
f is a non-dimensional “radius” given by 


P= 215 — - - - (2) 


Here p, is the probability of equality of the parameters R and S, 
where S§ will commonly involve a time element. For example, S 
may be the maximum load recorded on the structure per week, 
in which case p, will be the chance of equality of R and S in any 
one week, This probability p, bounds the area of the normal 
frequency curve defining the probability of failure P, and for the 
small probabilities concerned P is of the order of 0-2p, (see stand- 
ard tables of normal distribution and frequency functions). It is 
interesting to use these equations (1) and (2) to plot curves for 
load factor n against probability of failure P for various values of 
the variances o2/R, and as/S,. Some such curves are shown in 
Fig. 2 and show how rapidly the risk of structural failure can be 
cut down by an increase of load factor. This is, of course, not 
new, but what is not generally realized is the great change of risk 
that must occur before it becomes noticeable to the users of acro- 
planes. Structural accidents occur seldom and form only a small 
proportion of the total accidents to a given aeroplane type; under 
Service conditions, even in peace, the structural accident rate has 
to be doubled or trebled before the change is sensed by Service 
crews. 

Equations (1) and (2) refer to cases of normal distribution, and 
can be depicted graphically. Similar, but not quite so simple, 
solutions exist for the important practical cases of normal-logar- 
ithmic and of extreme value distributions. For many practical 
problems, the three methods give roughly comparable results. 

The linking of safety standards with economic efficiency has 
been considerably advanced, particularly in Sweden by A. I. 
Johnson. The general approach of all this work is to ignore 
human risks (or to assume we are dealing with structures that do 
not involve them) and aim to design the structure in the most 
economical way, allowing for its finite life and the need for its 
replacement on failure. Thus the structure provided on this basis 
is the one that makes the total cost of its maintenance (by periodic 
replacement or repair) for its given purpose a minimum. Quite 
incidentally, such a structure will have a definite failure rate, 
determined by costs alone. It is clear that the risks thus admitted 
may be considerably greater than allowed in general practice, but 
the whole approach is obviously relevant to unmanned vehicles 
such as guided weapons. 

If we continue to think in terms of probability of failure, it is 
convenient to cast the economic theory directly in terms thereof, 
as has been done by Freudenthal. If A is the initial cost of a struc- 
ture, C the capitalized cost of its failure, and P the probability 
of failure during its life, then the economic approach aims to make 
the total A+ PC a minimum. In other words, the design is ruled 
by the equation 


dA dC 
dP +P ap +C=-0 (3) 


Now both A and C will depend somewhat on P, and if we express 
this thus 

logy?), - (4) 

C=C, logywP)Q, - - (5) 
where m denotes the ratio between cost of reconstruction er 
replacement and initial cost, and Q is the factor of capitalization 
appropriate to an interest rate i, then it is easy to show that, to 
a good approximation 

1 C,+mA, Q a 

P cA, logy. ¢ 

For a civil engineering structure, c may have a value of about 

0-02 and the factor Q, for a life of 100 years and interest rate of 
4 per cent, is about 25 (from tabulated values in Johnson's paper) ; 
hence from (6) 


- - (6) 


1 CG 
p 3,000 m) (7) 
Thus 1/P tends to vary linearly with C,/A,. Since C, includes all 
the direct and indirect losses due to failure, C,/A, will often exceed 
m, which will commonly have a value in the region of 1 or 2. 
Taking C,/A,=2 and m<1, (7) gives P=1 in 9,000; in other 
words, it would be economic to design the structure so that, if 
9,000 such were built, one would fail in the course of its life. 
The economic approach has, I believe, partly developed so 
rapidly because none of us working in this field have yet seen an 
acceptable and rational way of handling the human aspect of the 
safety problem. Recent large-scale accidents, however, have 
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Fig. 2. Effect of change of 
load factor on probability of 
failure 


brought to mind an approach 
to the difficulty that, though 
economic in form, is human 
in basis. It is this, When a 
| small aeroplane crashes and 
its One Or [WO passengers are 
killed it is regrettable; but 

. the rest of the world treats 
| it a8 motor car accidents are 
commonly treated. Even if 
— = | the accident is shown to be 
105 due to structural failure, the 
PROBABILITY OF FAILURE (logscol@) = public reaction is still small, 
unless there is a rapid succession of such accidents. When, how- 
ever, a large civil aeroplane with some 50 passengers crashes, and the 
failure is clearly a structural one, the reaction is not only national but 
international. A second such accident brings such pressure to 
bear that the whole fleet of acroplanes may be grounded, The 
overall effect, though not deliberately economic, can be measured 
in economic terms, and we seem to have here the basis for a dis- 
cussion of human risks as set by the public sense of human values. 

Let us consider two extreme cases, one relating to a small non- 
passenger-carrying acroplane (A), and one to a large civil aero- 
plane (8) of the type just mentioned. 

For both aeroplanes, Q, c and m in equation (6) will be about 
the same, but if we restrict attention to structural accidents only, 
C/A, will be some 10 or 20 times greater for aeroplane (8) than 
aeroplane (A), and would be larger than one in both cases. Were 
structural accidents the only type of failure, equation (6) would 
therefore suggest that, to satisfy public opinion, the structural 
accident rate for aeroplane (8) should be about 1/10th that for 
aeroplane (A). In fact, however, there are commonly many more 
serious accidents to aeroplanes for non-structural than for struc- 
tural reasons, and this applies perhaps particularly to aeroplane 
(B). Nevertheless, even when an attempt is made to allow for 
this, the demand, expressed by our analysis in economic terms, is 
still for a relative decrease of the structural risk, as between (3) 
and (A), of at least 3to 1. This order of change does not, of course, 
involve a correspondingly large increase of load factor for the large 
aeroplane; from Fig. 2 and similar evidence it is clear that an in- 
crease of 10 per cent. or 20 per cent., appropriately applied, might 
cover the difference. 

Civil engineers have for long been accustomed, subconsciously 
or otherwise, to provide somewhat greater margins of safety, how- 
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MILITARY SKID UNDERCARRIAGE 


ARTICULARLY during the past three years, there has been 

a noticeable intensification of effort in France towards over- 
coming the complete dependence of present military aircraft on 
8,000ft concrete runways. Some of the work has been directed 
towards highly unconventional aircraft, many of which—like the 
Coleopteurs of the Bureau Technique Zborowski—need no air- 
field at all. Of all the more conventional machines, the skid- 
landing Baroudeur and the modified Ouragan with “diabolo” 
undercarriage with low-pressure tyres are outstanding examples 

Something can now be said of the work in this sphere which 
is being done by the Société D.O.P. (Dispositifs Oléo-Pneu- 
matiques). This organization have developed a simple skid-type 
gear which can be fitted to the main legs of existing aircraft. The 
only obvious drawback to its present form is that it cannot readily 
be made to retract, unless the aircraft is designed to take it from 
the outset 

The D.O.P. skid gear has now been briefly described in France, 
and it is claimed to be less critical with respect to airfield surface 
and drift angle than any conventional wheeled undercarriage for 
the same application. The mechanical design is quite straight- 
forward. 

As the drawing shows, a pair of skids are pivoted to the lower 
end of each main leg, ic., a total of four per aircraft (the test- 
bed aircraft being, in this case, a Mistral). Each skid is made 
of light alloy with steel runners, and measures 43jin by 9jin 
The pairs of skids are joined rigidly together on each leg and are 
stabilized at the rear by a hydraulic jack, in a manner reminiscent 
of that used on the bogies of the Short Sperrin and Convair B-36 
A second hydraulic jack is fitted to actuate a braking claw mounted 
between the skids. Control of this claw is effected by the normal 
toe-brake pedals. 

Associated with the gear are pairs of rollers mounted on the 
ends of simple ties. A pair of rollers are positioned in front of 
each main undercarriage and chocked; the aircraft is then taxied 
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ever expressed, in cases where human life is peculiarly at stake or 
when the economic effects of a structural failure would be great. 
The committee of the Institution of Structural Engineers has 
reviewed such allowances so far as load factors are concerned, and 
tried to state them empirically in numerical terms. In other 
words, it has aimed to bring out into the open and start to ration- 
alize deliberate provision for the “seriousness” of a failure, whether 
measured in human or economic terms; and it is interesting that 
the allowances suggested, though not in the same form, cover 
a greater range than the “large airliner’’ reserve factor of 1:1 or 
12 deduced by the economic-cum-probability argument that 
I have just outlined. Since we cannot sense a change of acro- 
nautical structural accident rate until it reaches roughly a 3 to | 
ratio, it may be that the probability of structural failure, as between 
a small non-passenger-carrying acroplane and a large airliner, 
should have a ratio of more nearly 10 to 1, The accident rates 
from other causes may tend to even out this specialized difference 
All this requires further argument; what I hope is that we are 
seeing the beginnings of ways of linking human and economic 
risks in our philosophy of structural safety. 

There is, of course, one aspect of this matter that will cause 
heart-searchings among us. To adopt different probabilities of 
failure, however small in themselves, seems to make distinctions 
between small and large aeroplanes, or between one passenger and 
fifty, as regards standards of safety. I can only point out that such 
distinctions would relate only to structural accidents and have, as 
a matter of history, been made before in other fields, of both 
structural and transport engineering, and that the general public, 
both national and international, appear to react in that way, We 
are here at the ethical basis of our subject; in safety matters, as 
J. D. North has often wisely pointed out to me, we are all contri- 
buting to “a social judgment."’ The conflict, if conflict there is, 
is between the “purely ethical” view and what may be called the 
“purely biological’ view; aircraft designers are here, as perhaps 
not infrequently before, facing an engineering version of the 
modern “doctor's dilemma” with regard to the use of precious 
drugs. 

A practical approach at the present time [concluded the lecturer] 
would perhaps be to say that (assuming the airworthiness of cur- 
rent small aeroplanes is satisfactory) with large new civil airliners, 
particularly those with rather experimental features, every effort 
should be made to ensure that their probability of structural fail- 
ure is less rather than greater than for the conventional small civil 
aircraft; and that to ensure this it may be necessary to expend 
more money, skill and time on structural calculations and proving 
tests. Sometimes, too, it may be wise to lower general stress levels, 
whether measured by a reserve factor or not, or to resort to a 
greater use of redundant structures to provide alternative load 
paths; and so on. This, rather than a strictly numerical approach, 
is perhaps the wise way of stating the matter today, 


The DOP. skid under- 

carriage as fitted to the 

Mistral, showing the 

roller units in place. The 

nose of the machine is 
to the right 


up over the ties join- 
ing the rollers until the 
latter slip into attach- 
ments about half-way 
along cach skid (care 
has to be taken not to 
taxi right over and past 


the rollers). With the 
rollers fitted, the air- 
craft is suitably 
equipped for pro- 


tracted taxying, or for 
taxying over hard sur- 
faces. Once lined up 
on the runway, the 
rollers are chocked, the throttle opened, and the aircraft allowed 
to slide off the rollers on to the skids. Taking off on the skids 
is stated to present no problem. General ground handling is 
stated to be significantly better than that normally possible, and 
very tight turns on the skids have been found to be entirely 
practicable 

The first skid trials with the Mistral (the machine is the second 
prototype Mistral 53) took place two days before Christmas; the 
first take-off, hop and landing followed on January 23rd and the 
first complete flight took place on February 2nd. All the flying 
has so far been done from grass at Les Mureaux, the pilot being 
M. Perrin of S.N.CA.N 
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The North American 
Mitchell used 
for photographing air 
sequences in Cinerama 
The modified nose 
houses the big camera 


London Casino, and who fancy themselves at aircraft 

recognition, may or may not have been able to identify 
the twin-engined aircraft—glimpsed only as a fleeting shadow 
on the ground—from which the final splendid flying sequence 
was photographed 


It is, in any case, named in the programme; and now from a 
Flight reader in Egypt, F/O. A. P. Bishop, comes the photograph 
reproduced on this page, confirming it to be a B-25H Mitchell 
with nose modified to take the big three-lens Cinerama camera 
Phe aircraft is finished in battleship grey, with white top and red 
nacelles and rudders. The owner is the well-known American 
racing and aerobatic pilot Paul Mantz (three times winner of the 
Bendix Trophy), who is flying for producer Lowell Thomas 

In attendance on the B-25 when our correspondent saw it at 
Bahrein, on the Persian Gulf, was a Pan American DC-4, N 88888, 
bearing the name Clipper Cinerama. It, too, is on charter to the 
film company, its duty being to carry the unit's equipment 

Painted on the B-25's fuselage, and framed by the flags of 50 
nations (with space left for more) is a world map showing an 
itinerary involving North and South Atlantic crossings, and tours 
of Southern Europe, Central Africa and the Near and Far East 
This ambitious flight plan is concerned with the making, now 
in full swing, of the third film in the Cinerama series, to be entitled 
The Seven Wonders of the World. In this, we learn, the classic 
Seven Wonders (or as much of them as still remains) are to share 
celluloid with eight new wonders, of a nature at present unrevealed 

A high-spot of the second production in the series, Cinerama 
Holiday, which opened in New York a few wecks ago, is a sequence 
of jet-aircraft landings on a carrier. This bald statement of a fact 
unremarkable in itself will carry a considerable implication for 
those who have seen the first Cinerama film, which has been at 
the London Casino for the past five months and is likely to remain 
there for many months to come 

The writer makes no apology for this note of possibly un- 
restrained enthusiasm. By a coincidence, he had visited the theatre 
a few days before the B-25 photograph came into his office 
Persuaded by a friend to see This is Cinerama, he had awaited it 
in a frenzy of indifference, convinced that it was yet another of 
those epics in Amazing Astigmascope, complete with Cacophonic 
Sound 

But before one tries to show how and why this Cinerama busi- 
ness is so enthralling—particularly when it takes to the air 
a word of explanation about the process itself is necessary. Very 
briefly, it capitalizes the fact that an arc of 146 deg is not far 
short of the range of normal, “eyes front” human vision. There 
fore, if the viewer is placed fairly close in front of a wide screen 
that curves through this arc, he will find himself more or less in 
and among whatever is depicted on the screen 

Since even the widest-angle lens cannot hope to meet the photo- 
graphic and projection implications of such an arrangement, use 
is made of three films simultaneously. The scene is photographed 
by a camera fitted with three 
convergent lenses, behind a 
single shutter, the right-hand 
lens photographing the left- 
hand portion of a scene, 
and so on. It thus records 
three sectors of the scene, 


| ery who have seen This is Cinerama, at the 


How the three-section film is 
thrown by three projectors on 
to a curved screen between 
and wide. This is a 
purely diagrammotic repre 
sentation, not to scale 
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DISCOVERY FROM A STALL 


in a London Theatre: Some Thoughts on Aviation Through Cinerama 


THIS article concerns a film process which, in our view, offers notable 
possibilities of serving, in conjunction with aviation, to bring the world’s 
natural and man-made scenic wonders to the eyes of thousands who 
could never hope to travel and see such things for themselves. In 
war, too, the method might well have possibilities as a briefing medium 
and (as occurred during its early develop t) for g yY training. 


one on each of three reels of film. On a fourth reel are recorded 
the six tracks for the almost equally remarkable multi-microphone 
“Stereophonic” sound 

In the theatre, the three visual films, exactly synchronized, are 
thrown on the 70ft wide x 25ft high screen by three projectors 
ranged in an arc at the rear of the auditorium, their beams con- 
vergent and crossing 

Thus, in theory at any rate, the idea is simple. In practice, 
there have been endless problems, which the inventor, the late 
Fred Waller, worked for 15 years to solve (the war-time air 
gunnery trainer, with ciné pictures of enemy aircraft projected 
on to a concave ceiling, was a by-product of his research). One 
difficulty was to ensure the necessary rock-steadiness in photo- 
graphy and projection; another was to secure a satisfactory umon 
of the three pictures on the screen. Even now, a vibrating fuzz 
is at most times apparent at the junction-lines, though it 1s not, 
one feels, nearly so distracting as some of the film critics would 
have had us believe 

This is Cinerama is a two-hour magazine type of film, in colour, 
and composed throughout with an eye to the possibilities of the 
medium. However excellent its other ten subjects—and they are 
excellent—we are concerned here only with the flying sequences 
These consist of a short helicopter trip round the Niagara Falls 
and, as the grand finale to the film, the spectacular highlights of 
a flight across America—much of it at under 200ft-—in the nose 
turret of the B-25. ‘There is not so much as a scratch on the 
Plexiglas to spoil your view: you are flying, head first, as though 
in a dream 

The skyscrapers of Manhattan slide past in stately array 
you are over Washington, D.C., with a glimpse of the Pentagon 
followed by a long slow glide towards the Capitol then west 
to Pittsburgh and the industrial heart of America. And now, 
populous areas left behind, Mantz stuffs down the B-25’s nose 
and one is skimming the wheatfields of the Middle West, then 
low—well below skyscraper level—along Chicago's unbelievably 
trim, spacious lake-front 

Over the junction of the Mississippi and Ohio Rivers, with the 
demarcation of “Ole Miss’s” muddy waters clearly visible; west- 
ward over Kansas farms, at little more than the height of the 
fruit-trees; and then the deserts of the south-west, the snow- 
covered Rockies and Sierras, and so down to—and under—San 
Francisco's Golden Gate Bridge. The mountain sequences are 
superb, and even more so on the return journey, on which Mantz 
flies along inside the Grand Canyon, in a series of steep turns; 
and, in Yosemite National Park, he takes one within a few hundred 
yards of the famous waterfall and then goes into a near-vertical 
turn to avoid the adjacent precipice wall. One has little difficulty 
in believing the Cinerama publicity reference to “the number of 
patrons who regularly get airsick during the projection of this 
sequence.” 

For the benefit of the reader who decides to see it for himself, 
one may mention that the maximum effect is to be obtained at 
about the centre of the stalls. As cinema prices go, these seats are 
not cheap; but for such a unique entertainment they are, in the 
writer's opinion, splendid value nevertheless 

Incidentally, the whole of the London Cinerama installation— 
a weight of six tons—was flown last year from Idlewild to London 
Airport by P.A.A. The film company chose air transit because of 
its speed and because it avoided the need for much handling of 
the delicate apparatus, and hence the necessity for expensive 
special crating R.E.C. 
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AERO DIVISION 


ENGINEERING APPOINTMENTS 


WwW" of the most advanced nature is being carried out at our Engineering 
Headquarters at Derby, where we have the most extensive and best 
equipped organisation in the United Kingdom for the design and development 


of all types of aircraft power units. 


Top grade men aged 25 to 35 are urgently required to meet the 
expansion of some of our permanent test facilities. Qualified men to work on 
advanced performance assessment and engineers with proven ability in research, 
development and quality control, can be placed immediately in appointments 


with excellent long term prospects. 


Owing to extensive contracts for civil engines and for fundamental research, 


security of employment is not dependent on re-armament. 


Commencing salaries in the range of £750 to £2,000 per annum are being 


offered to successful applicants. 


Interviews by appointment can be arranged in all parts of the 


country, in the evenings and during weekends if desired. 


If you wish to be considered, will you please write to: 


The Manager, Technical Administration, Aero Division, Rolls-Royce Limited, 
Derby, giving your age, qualifications, experience and present employment, quoting 
reference TP. 14/A. Applications will be treated in the strictest confidence 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 


the names and 


Jet Thrust Reversal 


A’ the beginning of the turbojet era, the popular belief was 
that thrust was developed by pushing the jet efflux very 
hard against the air behind the engine, the resistance of the air 
causing the whole engine to move forward. This brought tolerant 
smiles from the engineers, and the explanation that, contrariwise, 
it was the efflux pushing against the engine itself in a forward 
direction that produced the thrust. This explanation was grate- 
fully accepted. Sir Isaac relaxed in his earthly resting-place and 
the popular mind has, I think, been happy ever since—until lately 

Now we are confronted with a thing called thrust-reversal, 
apparently very necessary to prevent the modern juggernaut from 
merely becoming another “a” in the middle of the runway after it 
lands. And, lo and behold! the published descriptions of this 
new thing imply that the effect is to be obtained by turning the 
efflux artificially, after it has left the turbine, and pushing it 
against the air in a forward direction. (By Jove, Carruthers-——were 
we right after all?) 

As this simple and immature mind sees it, we start with a 
force of, say, 5,000 Ib pushing the engine along, by the parting- 
kick method, in a forward direction; and nothing going on behind 
the engine can stop that force from urging the latter on. Then 
we introduce, just aft of the tail-pipe, a so-called “clam-shell,” on 
which presumably an opposite (but surely by no means equal) 
force x is exerted by the efflux. So now the aircraft is only being 
urged forward by a force of 5,000 — x Ib (but it is still being urged 
forward Now, we artfully design the clam-shell to turn most 
of the efflux through 135 deg so that it blows towards the front 
of the aircraft at an angle of 45 deg or thereabouts. And (blow 
me down!) not only does this apparently produce an additional 
backward force on the clam-shell, but the new force, added to x, 
obviously exceeds, one supposes by a handsome margin, the 
original 5,000 Ib still enthusiastically urging the aircraft onward 
We are undoubtedly very clever if we have done this. We have 
produced a force of 5,000 Ib-plus from one of 5,000 Ib net, just 
by using suitable deflectors! And where else can the excess 
force have come from, if not from the air-resimance to the 
efflux? 

There must be an explanation, of course, and I await it with 
resignation. The faces of the engineers are no doubt absolutely 
wreathed in tolerant smiles already as they reach for their pens 
Go to it, boys—we can hardly wait! 

London, S.W.3. J. L. DeLororp 

{It is a fundamental law of jet-reaction that the thrust imparted to 
the aircraft is equal to the rate at which the engine handles air multiplied 
by the overall change in momentum. What happens to the air on its 
way to the propelling nozzle is of no particular consequence. Suppose 
a turbojet to give 5,000 Ib thrust; then, _ inserting a cascade of deflector 
vanes, the jet can be turned through 90 deg to give almost 5,000 Ib 
thrust (there will naturally be a slight loss) in a lateral or vertical 
direction; hence the “Bedstead”; if a second set of deflectors are inserted 
into the jet, then the total change in direction of flow can be made 
180 deg, resulting in the thrust acting backwards. There is no question 
of ever producing a thrust greater than 5,000 Ib.—Ed.] 


Aircraft Armament and the M.o.S. 


A FORMER Defence Minister recently inquired in the House 
of Commons if, originally, the Hawker Hunter had not been 
intended for rocket missile armament, and if the present gun 
installation had been necessitated solely by the non-availability 
of air-to-air missiles. The Under-Secretary 4 Air did not answer, 
and also confessed to being security-bound when questioned as 
to when such missiles would become available 

Without violating any “security” rules, and without giving away 
any secrets, an “unclassified” experience can be related which, 
besides shedding some light upon the Ministerial silence, permits 
a glimpse into the void space behind the “security curtain.” 

Six years ago a study of air-combat conditions and of engineer- 
ing developments, in relation to the strategic situation of this 
country, led to the conclusion that fighters should be armed with 
supersonic rocket missiles. Readers of Flight may recall evidence 
given in a series of articles in 1950 

A combat-tested supersonic air-to-air rocket missile, the 
German R4M, existed; in spite of being afflicted with all the 
deficiencies of a hastily improvised prototype, and in spite of the 
absence of a proper launching device, it had given surprisingly 
good combat results. In 1949, the design team behind this novel 
weapon, headed by an eminent expert on airborne fire-arms, were 
available—all politically cleared yet rendered unemployed after 
having worked for this country. Available, too, were the 
designers of the amazing MG213-C aircraft gun (30 mm); it 
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has now taken eight years to produce an anglicized version—at 
the taxpayer's expense 

Whilst investigating these enemy developments, I discovered 
that the German experts had, technically, still a lot up their sleeves, 
All technical files, etc., had been burned by order of the German 
command, and prototypes destroyed. Also, no specimen of the 
automatic missile-launching device (five missiles successively per 
second per device) had been captured 

On acquainting the Air Ministry with the facts, suggesting 
that the German technicians be given an opportunity to complete 
development, I was sympathetically referred to the M.o.S 
Finally, the privilege of an audience by one of the master planners 
was granted. Oh no, said the official to my suggestion, not 
upon my life! If I knew what he knew, and what I shouldn't 
know, and what he was not allowed to tell me, of the great work 
they were doing in the M.o.S. and of their progressed achieve 
ments, I would feel quite, quite satisfied that those Germans had 
nothing at all to offer, nothing at all; they, the Ministry, knew all 
about it, really everything 

Another approach was made, via a world-known authority on 
defence, in order to bring the matter to the direct attention of the 
late Sir Archibald Rowlands. Alas, this attempt, too, suffered 
defeat, the suggestion being bounced back 

When it was suggested to a leading industrial group that they 
should take up R4/M and related development, they raised their 
hands in despair and said that, under the existing conditions, any 
development of this kind without approval by the M.o.S. would 
be sheer waste. This happened six years ago 

What have the bright M.o.S. planners and their master brains 
achieved ?—Britain finds herself air-defenceless without a single 
modern fighter which is truly operational, and at an astronomical 
expense. In fact, the 1938 situation all over again! 

And is it not true that a British air-to-air rocket missile about 
to make an operational appearance in a nebulous future is nothing 
but the adapted American “Mighty Mouse,” which in turn is an 
enlarged R4M of unpleasantly high ballistic dispersion? (Simi- 
larly, according to foreign information, the latest R.A.P. gun 
sighting and triggering devices are of American design, admitting 
the failure of M.o.S. developments.) 

Any aeronautical armament expert might have foreseen that 
when 30 mm rapid-firing guns discharge their blast not far in 
front of the air intake, the compressor will be exposed to surging 
apart from other undesirable aerodynamic effects with the arrange- 
ment chosen)? It seems that none of the lads bothered to read 
up the German experience on gun blast from large-bore cannons 
fitted on experimental aircraft 

Dunstable, Beds A. R. Wevi 

[The MG213-C and R4/M, and later developments, were described 
in Flight of January 28th last.-—-Ed.] 


Integrated Flight System 

OUR very thorough article [February Ith] describing our 

Integrated Flight System will, we hope, be as interesting to 

your readers 4s it was to us, as your text presented a refreshing 
review of the system. Perhaps it will also be of interest if we 
may add some comments. On page 167, para 3, you have com- 
plimented us by indicating that Panagra have implemented use 
of the LF.S. To date, Rema have not become sufficiently 
impressed with the value of this modern system to purchase it 
for their fleet. However, airlines such as Air France, Canadian 
Pacific and Capital have either already installed it or arranged 
to purchase it for their newer aircraft. You may be aware that 
Capital Airlines plan to install dual systems in their new Vickers 
Viscount aircraft 

In the second paragraph on page 168, the sentence concerning 
the pitch trim knob (6) should point out that the knob is used to 
lower or raise the pitch bar so that a required pitch attitude can 
be zeroed on the horizon bar to make attitude holding easier during 
en route flying (instead of “ during an instrument approach”) 
When the system is used for approach, its trim function is removed 
from the approach horizon to a pre-adjusted potentiometer within 
the computer unit. This approach trim adjustment is made by 
setting a potentiometer on the control panel of the steering com 
puter unit and with the HDG/L.L.S. switch in the 1.L.S. position, 
the control knob on the face of the approach horizon instrument 
is disconnected from the circuit. The purpose of this is, of course, 
to provide a consistent setting for an aircraft attitude during the 
period of time the aircraft is in the approach attitude 

We should probably also suggest that the last sentence in the 
portion of the article concerned with “Method of Operation” 
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THE INDUSTRY 


Dowty Electronics 
"THE electronics field is the latest to be entered by the 
repeatedly expanding Dowty Group. It was announced last 
week that they have acquired the Cheltenham firm of Davis, 
Wynn and Andrews, who were among the pioneers in the 
development of electronic instruments 
Mr. G. H. Dowty will now be chairman of the electronics 
company, and Mr. T. D. H. Andrews, hitherto its managing 
director, is being appointed technical director 


Geoffrey Perkins: Ray Langmead 


FE regret to learn from Smiths Aircraft Instruments, Ltd., 
that they have suffered “a grievous and almost irreparable 

loss” by the deaths—in a car accident on February 28th—of two 
well-known members of their staff, Mr. G. T. Perkins (technical 
sales manager) and Mr. L. R. Langmead (technical service 
managet 

Born in 1909, Geoffrey Temple Perkins joined Smiths in 1927, 
and was on the chief engineer's staff in the 1930s. During the 
war he carried out technical liaison work with R.A.P. commands 
and with M.AP. Afterwards, when the company's aviation 
division was formed, he was the first recruit as technical sales 
representative, and within a few years his ability and initiative won 
him the new appointment of technical sales manager 

Though a comparative newcomer to the firm—he joined less 
than a year ago—Lewis Raymond Langmead (38) was already 
known to many of its members, for he came from de Havillands, 
for whom he had worked both before and after the war. From 
1999 to 1945 he served in the R.A.P. In recent years he was 
well known in civil aviation, particularly as a leader of D.H 
service teams on Comets with B.O.A.C., Air France and U.A.T 

Mr. Perkins leaves a widow and a son, and Mr. Langmead a 
widow, a son and a daughter 


Aecrofilms Library Moves 


ARKING the removal of the Aerofilms, Ltd., library of aerial 
photographs from 29, Old Bond Street to its new home at 
4, Albemarle Street, London, W.1, a small exhibition was held 
at the National Book League on March 4th. The host was Mr 
F. L. Wills, who founded the company shortly after the end of 
the 1914-18 war; Aerofilms are now part of the Hunting Group 
but he continues as managing director 
In both black and white and colour were representative vertical 
and oblique photographs selected to show the many and varied 
uses to which modern aerial photography can be applied. Apart 
from their undoubted utility value, many of the pictures were of 
high aesthetic quality 


Sir Francis Hopwood (left), a managing 
director of the Royal Dutch/Shell Group, presents gold watches and 
cheques to three men whose actions in the face of danger helped 


Recognition of courage 


to subdue the recent fire ot the Shell Haven refinery. The three ore 
left to right, Mr. R. A. Jackson (laboratory staff), Mr. T. Brockbank 
(refinery engineer) and Mr. H. Dobson (refinery superintendent) 
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Well known in the industry as 
chairman of Air Engine Services 
(US.-UK.), Ltd, Mr. “Doug” 
Connor is here seen with the 
Cresta Run Curzon Cup. His other 
recent winter sports victories have 
included the Heaton Cup, Swiss 
International Championship and 
World Skeleton Championship. 


IN BRIEF 


Air Marshal Sir Victor Goddard, K.C.B., C.B.E., has joined 
Elliott Brothers (London), Ltd., as assistant (air) to the managing 
director 

Hunting Percival Aircraft, Ltd., have appointed Mr. A. J. K. 
Carline as chief technician and Mr. E. N Bentley as chief 
airworthiness engineer. 

At an extraordinary annual general meeting held in London 
yesterday, March 17th, a resolution was being put that the capital 
of the English Electric Co., Ltd., be increased to £25m by the 
creation of a further ten million Ordinary shares of £1 

Specifications of the complete range of David Brown steel and 
bronze are contained in a handy pocket-book recently produced 
by the David Brown Foundry group of companies (Penistone 
Works, Penistone, Nr. Sheffield). 

Shortly visiting Holland and Belgium is Mr. P. E. Werner, 
sales manager of Counting Instruments, Ltd., and H. J. Thormann 
and Co., Ltd., of Elstree Way, Boreham Wood, Herts. He will be 
at the Park Hotel, Rotterdam, from March 21st to 27th and at 
the Atlanta, Brussels, for the week commencing March 28th. 

Flight regrets to hear of the death of the chief engineer of 
Chloride Batteries Ltd., Mr. C. P. Lockton, M.Sc. (Tech.), 
M.LE.E. Born in 1903, he joined the company in 1924 as 
assistant to the chief engineer, specializing largely in portable- 
battery problems, work which brought him into close liaison with 
the Services during the war. He was himself appointed chief 
engineer in 1949 


CORRESPONDENCE (Cont. from page 367) 


should have the addition of the words “ . if flying on compass 
heading.” We suggest this because, if the aircraft is flying on 
V.O.R., the flag on the approach horizon marked “LOC” should 
be out of sight. If it is not out of sight, that is an indication 
that there is insufficient signal strength to the V.O.R. receiver 
properly to actuate the instrument. 

One last item worthy of mention is that your article, under the 
portion devoted to “I.L.S. Approaches” indicated that the + 4-dot 
scale on the left side of the approach horizon instrument is for the 
purpose of calibrating pitch attitudes or angles. The calibration 
marks are, in fact, similar to the row of vertical dots on a standard 
ID-48 cross-pointer instrument and are meant to be associated 
with the glide slope indicator, which also moves over a vertical 
path along the left-hand side of the approach horizon. The pitch 
range of the pitch indicator on the approach horizon is +10 deg 
during an 1.L.S. approach, with the little knob in the “I.L.S.” 
position and +15 deg in the “HDG” position. The instrument 
does not have any calibration marks to show sub-divisions of the 
entire pitch range. However, the glide slope indicator calibra- 
tion marks might possibly be used for that 

We are very grateful for the indication that, although the descrip- 
tion might possibly suggest that the I.F.S. is “over-complicated,” 
the actual transition period from manceuvring aircraft using the 
older type of instrumentation is very small. Collins Radio Com- 


pany have made many demonstrations of the I.F.S. throughout the 
domestic U.S.A. and Canada to literally hundreds of pilots and 
we believe that it is fair to say that approximately 98 per cent 
of them have found that one demonstration approach suffices to 
educate them as to its intent and purpose 

H. HAMILTON, 
Aviation Sales Manager, Collins Radio Co 


Cedar Rapids, Iowa. 
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ON THE SEVEN SEAS 


OLLOWING consideration on March 10th by the Board 

of B.O.A.C. of the Government's authorization to order ten 
Douglas Seven Seas, it was stated by the Corporation that, “while 
fully recognizing the importance of this decision and the extent of 
the dollar expenditure permitted by the Government, the Board 
accepted it with appreciation and agreed that the Corporation 
would now negotiate an order for the ten aircraft with the Douglas 
Aircraft Company of America, for use until British-built aircraft 
can be brought economically into service on the North Atlantic.” 

Total orders for machines of the Douglas DC-7 series have been 
raised to 139 with the recent signing of a Sabena contract for six 
DC-7Cs, intended for non-stop services from Brussels to New 
York and to Leopoldville. Delivery of Sabena’s first Seven Seas 
is due “towards the end of 1956.” 

At Santa Monica, the Douglas Aircraft Company has begun a 
million-dollar expansion and conversion programme to accommo- 
date DC-7C production. Five new subsidiary buildings will be con- 
structed, while almost half the total expenditure will be for exten- 
sive internal conversion of the existing production plant. 


CANADA, U.S.A.: VISCOUNT SERVICES BEGIN 


CHEDULED T.C.A. Viscount services between Montreal and 
Winnipeg are to begin on April Ist. Flights will be made 
once daily, on the route Montreal - Toronto - Fort William - Port 
Arthur - Winnipeg, and will be followed “by ear‘y summer” by 
services on the following routes: Montreal - New York, Montreal - 
Ottawa - Toronto, Toronto - Chicago (each five flights daily); 
Toronto - Windsor (two flights daily); and Toronto - Cleveland 
(one flight daily). T.C.A.’s fourth Viscount has just completed its 
delivery flight. 
A report from Norfolk, Virginia, states that Capital Airlines 
will inaugurate the first American Viscount service from Norfolk 
to Chicago via Washington on April 24th. 


SUMMER SCHEDULES 


A SIXFOLD increase in Viscount operations on the London - 
Belfast, London - Edinburgh and London - Glasgow routes 
will take place when B.E.A.’s summer schedules begin on April 
17th. A total of 130 Viscount services weekly will be operated on 
the Corporation’s domestic routes. The daily first-class service 
between Edinburgh and London will be named “The Festival.” 

The summer schedules of K.L.M., which also begin on April 
17th, will incorporate a thrice-daily Constellation and Super Con- 
stellation service from Amsterdam to New York, a number of 
higher frequencies on the European network (particularly on flights 
to Hamburg and Bremen), and a new service from Keracht to 
Kandahar and Kabul. 


SKYWAYS/BIBBY AGREEMENT 


[ ATEsT shipping /aircraft-operator association to be announced 
is one by which the Bibby Line take a financial interest in 
Skyways, Ltd. Sir Wavell Wakefield (chairman), Mr. Charles 
Dickson and Mr. Eric Rylands (managing director) will be joined 
on the Board of Skyways by Mr. Derek Bibby and Mr. Leslie 
Harding, two directors of the Bibby Line 


U.K. AIRPORT STATISTICS 


VER four million gesemgus passed through British airports 

during 1954—a 17-per-cent increase over the previous year 
Figures —, published by the M.T.C.A. emphasize the growth 
of activity at London Airport, its total of 1,724,139 passengers 
being 43 per cent greater than in 1953. Northolt handled 492,676 
passengers between January Ist and October 31st, when the air- 
port finally closed to civil flying. 

Outside the London area, Manchester (Ringway) handled 
262,247 passengers, an increase over 1953 of 25 per cent. Next 
in order came Glasgow (Renfrew) with 258,481, Prestwick with 
192,287, Belfast (Nutts Corner) with 188,545, and Isle of Man 
(Ronaldsway) with 162,779. Big increases were reported at Bir- 
mingham (37 per cent) and Edinburgh (28 per cent); while Ferry- 
field (opened on July 13th) handled 39,650 passengers, 20,287 tons 
of freight and 6,581 aircraft movements. Lympne and Ferryfield 
together handled 109,042 passengers in 1954—29 per cent more 
than Lympne handled in 1953. Aircraft movements at the South 


Operating crew of Britannia G-ANBA prior to take-off from Filton 
for its tropical trials (see page 342). Left to right, 2nd R/O. H. S 
Lodge (B.O.A.C.); R/O. W. J. Todd; K. Turner, chief flight research 
engineer; E. H. Statham, second captain; L. E. V. Grantham, electrical 
engineer; W/C. Walter Gibb, captain; and J. Ottewell, navigator 


Bank Airstop, which came into use in June, totalled 236, and the 
combined total for London Airport and Northolt was 108,838. 

During January of this year, the number of air transport move- 
ments decreased by 2 per cent compared with those of January 
1953, but the total of passengers handled increased by 13 per cent 
to 211,526. Freight loaded and off-loaded increased by 32 per 
cent to 4,400 short tons. 


A.R.B./S.L.A.E. EXAMINATION AGREEMENT 


THE Air Registration Board has granted a number of exemptions 
from sections of the Aircraft Rishetenanes Engineer Licence 
examinations to holders of the associate membership examination 
certificate of the Society of Licensed Aircraft Engineers. This is 
in sympathy with the principle put forward by the S.L.A.E. that 
it is desirable for aircraft maintenance engineers to have a funda- 
mental professional qualification which can be supplemented from 
time to time by “type” licences necessary for their particular work 
Apart from the distinct “type” parts of licence examinations, 
holders of the Society's associate membership examination certi 
ficates will have complete exemption from the remainder of the 
appropriate written licence examination. 

‘ull details of the scheme may be obtained from the offices of 
the S.L.A.E. at 1 Bell Street, Maidenhead, Berks. 


BREVITIES 


IR-INDIA INTERNATIONAL is to operate a weekly Lon 
don - Bombay Super Constellation service via Prague, Rome 
and Cairo, beginning May 10th. Mixed tourist/first-class accom 
modation will be provided, and return fares between London and 
Prague will be £56 (first-class) and £45 (tourist). 

Recommendations by the new Helicopter Working Group of 
LA.T.A. (Flight, December 10th, 1954) iow now been accepted 
by the Association's technical committee. 

Sabena’s Brussels-Ruhr helicopter service, from April 17th, will 
fly three times daily from Brussels via Eindhoven to Duisberg, and 
once daily will continue to Dortmund 

Seaboard and Western Airlines, the largest transatlantic all- 
freight operator, has reported that the total of commercial freight 
ton-miles flown during January and February constituted an 
increase of 65 per cent over that for the same months of 1954 

Quoted as fortnightly in a caption in our January 28th issue, 

Airwork's freight service to Frankfurt is in fact flown weekly 

More inclusive continental holidays by air from Glasgow, 
Manchester and Newcastle are now available on the instalment 
plan, following the decision of Thos. Cook and Son, the travel 
agents, to apply the Hunting-Clan “easy pay” scheme to their 
holidays by that airline’s services 

To carry out airborne geophysical surveys in Australia, Adastra 
Hunting Geophysics, Ltd., has been formed by Adastra Airways 
of Mascot, New South Wales, and Hunting Geophysics of London 
The new firm, stated to be the first such company to operate in 
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Australia, has begun a one-year survey for the Department of 
Mines, South Australia, using a speciaily equipped Hunting 
Percival Prince 

A new passenger terminal, to cost more than £20m. is to be bu 
by the Port of New York Authority at Idlewild Internationa! 
Airport, according to a New York report 


The American National Safety Council has presented its Award 
of Honour for 1954 to American Airlines, for their employee safety 
record of only 8.9 disabling injuries per million man-hours worked 

Viscount spares, intended for T.C.A. and Capital machines, are 
to be manufactured in the Aer Lingus workshops at Dublin Air- 
port, following a contract recently signed 


A Bombay report states that Air India International will 
inaugurate a Bombay - Tokio service on April 23rd, and that an 
increase in frequency of its Bombay - London service from four 
to five flights per week is planned 

Recent M.T.C.A. Civil Aviation Information Circulars include 
No. 24/1955, Names of Types of Aircraft; No. 25/1955, Aero- 
nautical Charts, Control Zones Route Diagrams; and No. 26/1955, 
Fastennng of Safety Belts and Harnesses 

The New Yorker is the recently introduced name of T.W.A.'s 
first-class Constellation service from London to New York. Present 
frequency is four flights per week; an increase is planned for the 
airline's summer schedules, which begin on April 24th 


First of its kind in the UK., a hydrant system for aviation fuel 
hos been installed by Shell-Mex and 8.P. at Southampton Airport 
From a 12,000-gallon tank, fuel is pumped to seven hydrants. Con- 
nection from hydrant to aircraft is made via a mobile dispensing unit. 


The appointment of Mr. D. H. Glover as Assistant to the 
deputy chief executive (planning)}—a new post—has been 
announced by B.O.A.C. Mr. Glover was formerly operations 
accountant. Another new post, in the Corporation's operations 
department, is that of Cabin Services Controller, held by Mr. E 
W. Belcher, previously Catering Manager. 


Reductions in safe lives of D.H. Dove spar booms are announced 
in A.R.B. Notice to Licensed Aircraft Engineers and Owners of 
Civil Aircraft No. 44, Issue 2. Lives of unmodified centre-section 
lower spar booms are reduced from 3,600 to 2,500 hours; of modi- 
fied c-s. booms from 16,000 to 10,000 hours; and of wing lower 
spar booms from 8,000 to 5,000 hours. 


CLUB AND GLIDING NEWS 


HE SECOND Channel! I*ands International Air Rally will be 

held at Jersey on May /th-9th. The organization will be similar 
to that of last year’s rally, when 58 aircraft and 168 guests attended 
Accommodation and banquets will be provided by some of the 
leading hotels, and an all-in charge of five guineas per person will 
cover accommodation, meals, transport, entertainment and airport 
fees from the time of arrival until breakfast on Monday, May 9th 
There will be an arrival competition, concours d’elegance and other 
competitions-—in addition to a special dance on “Liberation Day” 
(Monday, May 9th, a public holiday in Jersey) for those who can 
stay over until the Tuesday 

Last year a number of club aircraft assembled at Eastleigh Air- 
port, Southampton, and flew to Jersey accompanied by radio- 
equipped aircraft “guides.” Those wishing to avail themselves of 
this facility this year should contact the Hampshire Acro Club 
at Eastleigh. Application forms for the rally may be obtained 
from the Secretary, Channel Islands Aero Club (Jersey), Rutland 
House, Charing Cross, St. Helier, Jersey, and should be returned 
by April 16th 


URTHER details have been received concerning the air display 

and rally of the Aero Club of Ireland, which is to take place 
over the Whitsun week-end, May 29th-30th, at Weston Aero- 
drome, Leixlip, Co. Kildare. The display will begin at 3 p.m. on 
each day, light refreshments will be available and a dance will be 
held each evening. The object of the rally, the club states, is to 
foster interest in private flying in Ireland as well as to give enjoy- 
ment to club members; it is, incidentally, 21 years since an air 
display was held in the Dublin area 

Although the club is at present unable to offer hospitality for 
the week-end on “the lavish scale normally associated with air 
rallies,” members of the club will be pleased to provide accommo- 
dation in their own homes for any club pilots and passengers from 
the U.K. As this accommodation is limited, those wishing to take 
advantage of the offer should write as soon as possible to the club’s 
public relations officer, Mr. A. C. Morgan, Carysfort House, Grove 
Avenue, Blackrock, Co. Dublin, Eire. 


FrEBRI 'ARY flying hours at Fair Oaks Aero Club totalled 126— 
the best February figure since the club opened in 1946. During 
last year 2,475 hours were flown, and the club's fleet now stands at 
three Austers and six Tiger Moths. A session of “Any Questions” 
is to take place next Wednesday, March 23rd, at 8 p.m. An increase 
in flying activity at Fair Oaks is foreshadowed by the formation of 
the new Vickers-Armstrongs’ works flying club, whose members 
hope to start operations on April Ist. 


N IGHT flying at Strathtay Acro Club, Perth, commenced dur- 
ing February, when the hours flown showed an increase of 
ten over those for February 1954. There are at present seven 
members under instruction for the Private Pilot’s Licence. A 
further three A.T.C. cadets will begin training at Perth during 
the month of April. 


EMBERSHIP of the British Gliding Association, reported 

at the 1955 Annual General Meeting on March 12th, consists 
of 16 full-member clubs, 12 associate clubs, 29 private/group 
owner members and 34 individual associate members. Statistics 
from 24 clubs showed that, during 1954, a total of 10,592 hours had 
been flown involving 60,203 launches. This was an increase of 765 
hours and 8,410 launches over the previous year. Totals for the 
R.A.F.G.S.A. clubs (759 hours and 9,493 launches) and R.N.G.S.A. 
clubs (106 hours and 1,234 launches) are included in these figures. 
In addition, the Air Training Corps reported 7,497 hours with 
99,575 launches; and the 2nd T.A.F. clubs in Germany had flown 
1,027 hours and made 15,037 launches during the year. 

In spite of general bad weather throughout the summer, the 
number of certificates gained had increased by 241 over the pre- 
vious year. Those issued consisted of 1,712 “A”’s, 1,726 “B’’s, 328 
“C"s, 34 Silver “Cs and one Gold “C”. The French Fauvel 
AV.36, it was reported, had caused a great deal of interest among 
prospective private owners and builders in this country, and it had 
been flown in England during the summer. Whilst the B.G.A. 
Technical Committee had not then been entirely satisfied with its 
landing characteristics, there was every chance that, as the result 
of modifications, it might soon be acceptable for building in this 
country. 

Reporting on the prototype K.1 two-seater, the chairman said 
that this machine, after completion in May, 1954, had been sub- 
jected to handling trials by the Association's No. 1 Test Group at 
Lasham. It had been found that “the handling, particularly the 
spinning, was not acceptable, although qualitatively the perform- 
ance appeared to be excellent. The spin behaviour was of a nature 
which precluded it from World Championships but could not 
reasonably have been foreseen at the design stage.” The future of 
the aircraft is at present under consideration by the B.G.A., the 
Kemsley Flying Trust, the M.o.S. and Elliotts of Newbury, and 
performance trials and investigations into the spin characteristics 
are being carried out. 

Concerning the future, the B.G.A. chairman's report concluded : 
“In the absence of subsidy it is difficult for the clubs to negouate 
and pay for commercial leases or freeholds. If the Government 
wants British gliding . . . to hold and increase its reputation abroad, 
it will be necessary for it to help with the big problem of security 
of tenure, and in particular of state-owned acrodromes.” 

The Accident Analysis Committee of the Association stated that 
15 accidents (with a resultant cost of £1,862) had been reported by 
clubs. This compared with 46 accidents (at a total cost of £3,783) 
reported in 1953 

Among the other reports made at the meeting was one concern- 
ing the World Gliding Championships held at Great Hucklow last 
summer, in which the financial results were quoted. The total 
expense of the organization of the Sy gy = amounted to 
£13,012, and the revenue totalled £10,329, thus leaving a deficit 
of £2,683 to be met by the guarantee of the Kemsley Flying Trust. 
The public appeal had produced a total sum of £4,311. 
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Marconi Multi-Channel VHF 
Aircraft Communication Equipment 


The type AD 115 equipment is a remotely 
controlled transmitter /receiver which provides : 

®@ 140 transmission and reception channels, 100 ke/s 
apart, in the frequency range 118-132 Mc/s. 

@ Transmission and reception on same or different 
frequencies. 

Features include 

®@ Direct reading frequency scales on the controller to 
ensure rapid channel selection. 

®@ No valves or crystals in the controller. 

® High powered transmitter provides 12-20 watts output 
power throughout the band. 

@ Special crystal economiser circuits which enable 24 
crystals to provide 140 channels. 


@ Efficient squelch circuit to eliminate receiver noise 
when no signal is received. 

®@ Full metering facilities for stage checks to enable rapid 
servicing. 


® Accessibility of sub-assemblies. 


More than forty Airlines and twenty 


TYPE AD 115 


The equipment consists of main transmitter/receiver unit 


and one of two types of controller unit, according to the 
method of operation. The main unit (left) is built up of 
receiver, drive, transmitter and power sub units. On the 
controller unit (right) the required channel is selected by 
the operation of two switches which actuate an automatn 
switching device 


Air Forces fit Marconi air radio 


equipment. Marconi airport installations are in use throughout the world. 


Lifeline of communication 


MARCONI 

Airport and Aircraft Radio Systems 


MARCONI'S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 


Partners in progress with the ‘ENGLISH ELECTRIC’ Company Limited wun 
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THE PARACHUTE THAT SAVED 30,000 LIVES 


600 mon. 


In a (recent test of a Martin-Baker Patent fully Automatic Ejection Seat, an 
ejection was made from a Meteor 7 aircraft in straight level flight at 600 
m.p.h. and only J50 feet up. Three seconds after ejection this IRVIN 24feet 
parachute was fully deployed before alighting. It was this same canopy design that 


saved the lives of 30,000 airmen during the war. 


IRVIN 


THE IRVING AIR CHUTE OF GREAT BRITAIN LIMITED 
LETCHWORTH, HERTS, ENGLAND 


Telephone: Letchworth 888 Telegraphic Address: Irvin, Letchworth 
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Royal Air Force and Fleet Air Arm News 


Esher and Cooper Trophies 
‘THE winner of the Esher Trophy for 
1954 is No. 609 (West Riding) Squad- 
ron, R.Aux.A.F., commanded by S/L. E. 
Evans. As the squadron showing the 
greatest progress during the year, No. 500 
County of Kent) Squadron, R.Aux.A.F., 
S/L. D. M. Clause, A.P.C., has won the 
Cooper Trophy. No. 500 also came third 
in the Esher Trophy competition with No. 
502 (Ulster) Squadron, R.Aux.A.F., S/L. 
N. G. Townsend, D.F.C., in second place. 


Australian Canberra Squadrons 


A REPORT from Australia says that a 
second R.A.A.F. Canberra squadron is 
to be based at Amberley, Queensland. It 
will be formed by re-equipping No. 6 
Squadron, some of whose Lincolns will be 
retained for long-range operations, mari- 
time reconnaissance and search and rescue 
work 


Army Helicopter Unit 


OWARDS the end of this month the 

Army is to set up its experimental heli- 
copter unit at Middle Wallop, Hampshire. 
Preliminary flying will be done in co-opera- 
tion with the Royal Air Force. 

Initial equipment will be two Bristol 
Sycamores, which will be used for pilot- 
training and flight tests, but other types 
will be added as they become available. 
As officially announced some months ago, 
100 examples of a military version of the 
twin-engined Bristol 173 are on order. 


No. 28 Squadron Standard 


N Wednesday last Air Marshal F. J. 

Fressanges, C-in-C. F.E.A.F., was due 

to present a Standard to No. 28 Squadron 
at Kai Tak, Hong Kong. 

No. 28 Squadron, now commanded by 
S/L. J. Welch, D.F.C., first saw active 
service at the Battle of Ypres in October, 
1917, and a month later moved on to the 
Italian front. It had come from Gosport, 
where part of the unit had formed the 
nucleus of No. 56 Squadron—which will 
be receiving its own Standard later this 
year. 

During the last war No. 28 was the only 
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R.A.F. Tac.R. squadron to operate 
throughout the Burma campaign of 1944- 
45; the other units performing similar 
duties in this theatre all belonged to the 
Royal Indian Air Force. No. 28 is now 
equipped with Vampires. 


The Harvard Retires 


With the completion of the training 
of the present course at No. 3 F.T.S., 
Feltwell, on March 23rd, the North Ameri- 
can Harvard will be withdrawn from the 
RA.F., as a training type and wholly 
replaced by the Percival Provost. 

The Harvard came into the R.A.F. in 
December, 1938, and tens of thousands of 
pilots have qualified for their wings in it 
H.R.H. the Duke of Edinburgh flew in a 
Harvard during his pilot training. The first 
batch of 200 Harvards was bought before 
the war, and altogether some 3,000 were 
delivered to the R.A.P. 


Aircraft Recognition Contest 


OR the third year in succession a Royal 

Observer Corps team has won the 
R.A.F. Aircraft Recognition Trophy. The 
winning team, Ldg. Obs. P. S. Skeggs and 
Obs. F. P. Wallace and N. Price, repre- 
sented No. C-4 Post, No. 5 Group, Wat- 
ford; they scored 117 points out of a pos- 
sible 150. R.A.F. Station Church Fenton 
came second with 110 points and “Y” 
Cluster, No. 26 Group R.O.C., Glasgow, 
with 108 points was third. Obs. Wallace 
had the highest individual score of 45 out 
of 50. 

A.V-M. the Earl of Bandon presented 
the trophy, a model of the Victor, given by 
Sir Frederick Handley Page, and a silver 
cup to the individual winner, given by the 
Royal Air Force. 


No. 78 Wing, R.A.A.PF. 


HE Australian fighter wing which 

spent two and a half years in the 
Mediterranean, and returned to Australia 
at the end of last year, is now based at 
Williamtown, N.S.W. It consists of Nos 
75 and 76 Sqns., just back from Malta, 
and No. 77 Sqn., recently returned from 


Capt. E. D. G. Lewin, C.BE., DS.O., DSC. and Bar, R.N., takes the salute at Devonport 
as his new crew marches to the aircraft carrier H.MS. “Eagle,” which was commissioned 
The ship in the background is the light fleet carrier H.M.S. “Warrior.” 


on March IIth. 
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Korea. W/C. G. T. Newstead, the Wing's 
last C.O. in Europe, is to become Staff 
Officer Training at H.Q. Training Com- 
mand, Melbourne, and will be succeeded 
by G/C. W. E. Townsend 


R.Aux.A.F. Appointments 
TH appointment has been announced 
of S/L. J. P. Thomson to command 
No. 3609 (West Riding) Fighter Control 
Unit, R.Aux.A.F., Yeadon, Leeds 
S/L. Thomson served during the war 
as an air observer and navigator with 
No. 48 Squadron and, later, as a naviga- 
tion briefing officer at Nos. 163 and 91 
Staging Posts. 


Flying College Reunion 
THe Royal Air Force Flying College, 
Manby, Lincolnshire, is holding its 
annual reunion dinner on March 22nd 
Among the guests expected to attend will 
be Marshal of the fRoval Air Force Sir 
William F. Dickson, Air Chief Marshal Sir 
Francis J. Fogarty, Air Marshals Sir Harry 
Broadhurst, Sir George H. Mills, Sir 
Dermot A. Boyle, Sir Lawrence F. Pen 
dred and T. G. Pike, and A.V-M. the 
Earl of Bandon. 


R.A.F. Manning Problems 


PENING the Air Estimates debate in 

the House of Commons last week, Mr 
George Ward, Under-Secretary of State 
for Air, had much to say concerning air 
crews and ground personnel. (The parts 
of his speech dealing with aircraft are sum 
marized on page 345.) 

Of aircrew, Mr. Ward said the Service 
was now fully manned in all categories but 
that the present intake was insufficient to 
replace those completing their engage 
ments. He then referred to the modifica 
tion of the direct-commission scheme (see 
overleaf, column two) and said that since 
the introduction of the scheme last year 
nearly 2,000 fully trained and highly 
experienced pilots and navigators serving 
under earlier arrangements had agreed to 
volunteer for longer periods of service. He 
hoped many more pilots and navigators 
would do likewise 

Entries to the R.A.P. College Cranwell, 
were, he said, still disappointing—owing, 
he thought, to the very high standard set 
for entry. The scholarship scheme, which 
was introduced late in 1953, had had 
encouraging results. Over 800 candidates 
from schools of all types competed and 71 
boys were chosen for awards 

Mr. Ward then had a word to say 
regarding the status of navigators. He 
praised their requisite qualities and 
announced that a navigators’ course was 
being introduced at Cranwell. “Career 
opportunities for navigators,” he added, 
“are comparable with those for pilots; the 
navigator can be appointed captain of air- 
craft, or flight, squadron or station com 
mander and rise through staff and policy 
posts to the highest ranks.” 

Turning to the subject of ground per- 
sonnel, the Under-Secretary told the 
House that the state of manning and the 
balance between the various trade groups 
had improved. Full manning had been 
achieved in the aircraft and electrical 
groups and he hoped that this state wouid 
shortly be reached in the armament group; 
but the position in radio engineering was 
more serious 

After a warning against over-optimism, 
Mr. Ward said that the recruiting figures 
for establishments such as Halton, Lock 
ing and Cosford—where the long-service 
airmen were trained—were now very 
satisfactory. He announced the probable 
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opening of a new training school later this 
year but gave no details concerning its 

lhe final part of his speech, dealing with 
married quarters, promised that a start 
would be made this year on 260 such 
quarters in the Middle East 

In the debate on the amendment which 
followed, many aspects of life in the R.A.F. 
were discussed Mr. Woollam, in a 
manien speech, said he believed he was 
the most recent serving member of the 
R.A.F. in the House and might well be the 
only substantive A/C. 2 to speak on the 
Air Estimates. He deplored “turbulence” 
and made a plea for better housing of the 
Royal Air Force, condemning the hutted 
camps still in use, particularly in Technical 
Traming Command 

Mr. Paling read from a number of letters 
he had received from long-service men; 
while in the strictest sense they were com- 
plaints, they were, he pointed out, made in 
the hope that something would be done so 
that the men mught retain thew admiration 
of the Service to which they belonged 

Mr. Malcolm MacPherson, discussing 
the difficulty of manning the highly skilled 
trades, quoted Air Marshal Sur Victor E. 
Groom's reply to a question posed by the 
Select Comumittee this Su Victor had 
said: “In my view there are not sufficient 
men or women in the United Kingdom 
who, having the necessary qualifications to 
fill these particular trades, are also pre- 
vared to give up some of their liberty and 
» bound by Service conditions. If you 
want to maintain the size of the Forces you 
have got to offer them inducements 
not all necessarily financial ones “ 

Mr. de Freitas took the manning prob- 
lem a stage further into the future by 
asking “What evidence is there that in 
looking for our Regular officers we are 
considering the age of push-button war- 
fare on which we are about to enter?” 
He also asked for the “evidence of the 
planning of manpower for the quick 
changes that will be necessary in moving 
our bomber bases from England to Libya 
from Libya to Iraq, or wherever it may 
be.’ 

Replying at the end of the debate Mr 
George Ward gave the following figures 
At the moment, the number of airmen in 
the R.A.F. is 225,000, of whom just over 
160,000 are serving on regular engage- 
ments. Of that 160,000, 40,000 are men 


serving on engagements of 12 s or 
more. He also stated that the Air Ministry 
was now employing 75,000 civilians in the 
United Kingdom and about 29,000 


overseas 


Direct Commissions 


ODIFICATIONS in the terms con- 

cerning the granting of direct com- 
missions to pilots and navigators have been 
announced. There are two arrangements. 
Scheme A offers the immediate grant of a 
commission up to pensionable age and a 
terminal grant of £1,000 tax free in addi- 
tion to retired pay. Under Scheme B a 
commission is granted for 12 years with a 
terminal grant of £3,000 but service can 
be terminated at the end of cight years 
when a tax free gratuity of £1,500 would be 
paid. Men serving under Scheme B can 
transfer to Scheme A and time already 
served under B will count towards 
pension. 

At the age of 30 years officers serving 
under these schemes will be appointed 
either to the General List or the Branch 
List. Those selected for the former will 
have the opportunity of reaching air rank 
and those in the Branch List will, in either 
flying or specialist appointments, have the 
prospect of reaching the rank of wing 
commander. 
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RATES OF PAY 


Fiying 
Rank Poy Poy Total 

Acting Pilot Officer 1 219 $5 274 

after 6 months 18 $s 1 
Pilot Officer 

(substantive) 195 ng 128 “47 

Flying Officer 20} 146 $02 

after 2 years 22} 392 14% $38 

ofcer 3 years 23) 429 1% $75 

Flight Lieutenant 234 $29 164 693 

ofver 2 years 25 566 164 730 

after 4 years 27 675 164 839 

after 6 years*® 2” 712 164 876 

ofcer 8 years 164 "2 


* From this point onwards officers who have 
reached the age of 30 and have not been selected for 
General List commissions receive higher rates than 
these, and they continue to get further increments 
up to 12 years at which point pay (including flying 
pays) is £1,013 per annum 
Merriage Allowance 

Married officers under 25 years of age receive 
marriage allowance at the race of £146 per annum 
Over the age of 25 the rate is £338 per annum 
Retired Pay 

Flight Lieutenant, £400 per annum; Squadron 
Leader, (500 per annum; Wing Commander, (675 
per annum. in addition officers receive a terminal 
grant of £1,000 on retirement. if an officer on a 
pensionable commission is invalided or permitted to 
resign his commission before qualifying for reured 
pay he may receive a gratuity, the amount of which 
would be calculated on a lower scale than that 
payable under Scheme 


NAVY’S FINE RUGBY VICTORY 


i the second inter-Services rugby foot- 
ball match at Twickenham on March 
Sth, the Royal Navy, contrary to all on- 
paper assessments of strength, scored a 
great victory over the Army XV. The 
wesence of the Queen, the Duke of 
idinburgh and—secing his first rugby 
match—the Duke of Cornwall, no doubt 
provided an extra stimulus for both 
teams 

The open secret of the Navy's success 
was their good defence in conjunction with 
enterprising and co-operative play. The 
Army's international outsides were bowled 
over time and time again before they could 
get moving, so close was the marking. 

At times the touch kicking by both full- 
backs and, on occasions, by Hardy, the 
Army stand-off, was excellent, approach- 
ing in length and accuracy the remarkable 
performance of France’s brilliant Vannier 
at Twickenham the previous week. 

For long periods of the game, including 
the closing stages, the Army were pressing 


hard. Had they been able to produce 
scoring kicks from a few of the several 
possible penalties they would certainly 
have won, but as it was the final whistle 
blew with the Navy 8-3 up. 

The Army's sole score followed a pleas- 
ing through-the-centre run by Bazley, their 
lett wing; the kick by Edwards failed. The 
Navy's first score came just before half- 
time from a penalty goal taken by Main- 
waring, the full-back—this was shortly 
after the Army's opening try. 

The Navy did not draw ahead until the 
end of the game and then it was a try 
which Peary, Bater and Prosser (the last- 
named racing for the touch-down from a 
cross kick) all shared. ‘This, too, was con- 
verted by Mainwaring. 

An account of the first inter-Services 
match in which the R.A.PF. beat the Navy 
6-3, appeared in our issue of February 
25th. The third and final match of this 
season, when the R.A.F. meet the Army, 
takes place at Twickenham on March 26th 


The Moon,” by Metcalt 
Mar 21. Royal Seciety of Arts 
Pad. Lid. FR 


Mor 25. College of Aeronautics Senior 
Annual dinrer 


House 


Mor 26. (5.6. area): Film show 


Tanner, 6 S< 
Mar 79 C.: Film show 


by Prof. J. Retbiet 


Mor 19. Surrey Flying Club of 
chanical Properties Apr 


Mar 273. RAeC. Annual general meeting 

Mar 24. RAeS. Mein lecture “Anologue Computing Applied to 
Aeronautical Problems by K. Diprose, B.A 

Common Room Society 


Mar 25. British Interplanetary Society (Bristol branch): (a) “Desi 
Study of @ Venus Probe,” by members of the branch, (b) Mar. 18, Birminghom, 
Photography in interplanetary Trovel,” by G. Nichols 

Mor 25. institute of Welding Annual dinner end lodies’ night 

Mar 26. Air-Britein: Annuol General Meeting, 2 p.m., Londonderry 


Mar 26. Rugby, Twickenhom: RAF. +. Army 


Mer 29. Ae 5. Graduates ond Students Section: “Atomic Energy,” 


FORTHCOMING EVENTS 


Mer 18. Institute of Navigation: “Problems in Space Travel,” by Mar 30. British Institution of Radic Engineers Discussion: “The 
Or. J. G. Porter of Service Equipment.” (Speakers include 
Mor 18. institute of Transport: Annual Dinner witG Godfrey, for R AF) 
Mar 19. British interplanetary Society (Manchester branch) Mar 31. R.AeS. Section lecture: “Aerial Survey in the Economic 
Rocket Engineering,” by Prot D. Baxter, M.Eng., Development of a Country,”’ by T. 0. Weatherhead, 0.6.E., 
MimMech FR Ae MA 
Mar 9 interplanetary Society (Leeds and Sheffield branch) Mar 


in Rocket Motors,” by H. Ziebiand, Dipl. ing 

Royal United Service institution: “Allied Nevel and Air 
Commands in the Mediterranean,” by Admiral The 
Mountbetten of Burma, KG, PC. GCILE, 
G6C.V.0., KCB. 


RAeS. Branch Fixtures (to April 6th) 


end Starting Systems 
night; Henlow, Film, 


Mar 28 Royal of Arts: “The Mechanical Properties of Mar. 25, Sowthampton, Annual dence. Mar. 28, Halton, Junior 
Metals Fatigue.” by Maj. PL. Teed, FR AeS members’ night. Mor. 30, Browgh, Annual general meeting and film 
Mar 29. British Interplanetary Society (Glesgow branch): “Pile show Aprit 4, Bristol, Annual general meeting and film show 
and Nevigation Vehicles,” by Glasgow, “The Twin Pioneer, Design, Production and Test Fly 


— by T. 6. Lyon, J. Hislop and WN. J Capper April 6 Chester, 
ined Aircraft” Luton, “Aerial Photography,” by 
idge, “Some Maintenance Aspects of Viscount 
Operation,” by E. R. Major 


ration of jet-e 
Russell Adams, Wey 


2. National Physical Laboratory: Symp on Boundary. 
layer Effects 
3. Aslib Aeronautical Group: Annual conference, Cranfield 
Metals (2) Cree by Prof. £. N. de C. Androde, D Sc Apr 2. British interplanetary Society: “Problems of Heat Transfer 
6 


by H. Woedell. Maer 21, Halton, Branch 
“Hell's Angel's’; Yeovil, “Production Problems on 
Helicopters,” by D. C. Collins. Mar. 22, Bristol. “Some Problems 
of Bomber Design,” by D. Keith-Lucas. Mor. 23, Cheltenham, ‘Sore 
Problems of Bomber Design D. Keith-Lucas; Luton, Annual general 
meeting. Mar. 24, isle of Wiehe 


“Trends in Development of Aircra’t Electrical 
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AIRCRAFT INSTRUMENTS 


for the indication of 

ELECTRICAL POWER - TEMPERATURES - 
PRESSURES - TURBINE SPEEDS.- 
CONTROL SURFACE MOVEMENTS - 


also 


of This typical Weston Ratiometer, with 270° 


NAVIGATIONAL AIDS. scale, and available in large or small 
GROUND TEST SETS. S.A.E. case, can be used in conjunction 


with a resistance bulb, a pressure transmitter, or @ 


— - position transmitter, to indicate a variety of tempera- 
SANGAMO WESTON LIMITED 
ENFIELD, MIDDLESEX, ENGLAND, 
Tel: Enfield 3434 Grams : Sanwest, Enfield. 
Scottish Factory : Port Glasgow, Renfrewshire. 


Branches: London. Glasgow, Manchester, Newcastie-on-Tyne, Leeds, 
Liverpool, Wolverhampton, Nettinghom, Bristol, Southampton, Brighton 


tures, pressures or positions. 


Standard designs 
200° 0” to 30° spans 


STEEL ECONOMY 
SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS BARRACKS OFFICES ETC 


We supply and erect anywhere 


BELLMAN HANGARS 


LIMITED 


WOBART HOUSE, GROSVENOR PLACE, LONDON, Tel: SLOANE Cables: Unitstruct, Sowest 


29 
WESTON 
OIL ° 2 
| 
| 
| 
uritiry STEEL BUILDINGS HANGARS 4 
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HYDRAULIC 
SERVICE « SALVAGE 
EQUIPMENT 


SKYH!I LIMITED are manu- 
' facturers of Hydraulic Aircraft 
jacks in all sizes and capacities 
from 2 to 75 tons for both 


manual and power operation. 
We illustrate a 25 ton model 
which has a standard hydraulic 
body and can be supplied with 
interchangeable legs of 

varying length to suit 

different aircraft. 


Teo overcome the 
difficulty of moving 


these large jacks, we a 

manufacture retract- 
able transportation \ 
gear as illustrated. 


With this method 
jacks can be towed 
in tandem and accur- 
ately positioned under 
the aircraft lifting 
pad. 


Steerable front wheel with tow-bor 


Please write for 16pp. illustrated booklet 


SKYHI LIMITED 


“SKYHI"” WORKS, WORTON ROAD 
ISLEWORTH, MIDDLESEX 


Te egroms Skyhyock, Phone, London Telephone HOUnsiow 2211 
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Gosheron 


IDENTIFICATION 
TAPES 


Conforming to the 
International 
Colour Codes 


help build and maintain the 
aircraft of the Western World 


Send for specimens of these and 
other Gosheron tapes for mask- 
ing, sealing, protecting, insulating 


John Gosheron & Co Ltd 
Gayford Road London W 12 
: SHEpherds (7 lines) 


All Enquiries to:— 
3 RED PLACE, GREEN ST., 


Works: London and 


JET TANKS 
LIMITED 


Manufacturers of Non-Metallic Tanks 
and other Aeronautical Components 
in “Durestos” and Fibreglass. 


Design and Development of Plastic 
Tanks for the Ministry of Supply. 


LONDON, W.1 


| Telephone: MAYfair 9358/9 


Shoreham-by-Sea 
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ROLLS-ROYCE LIMITED 
HUCKNALL AERODROME, NOTTS 


Flight Development 
Establishment. on special projects of high priority 
and interest for: 


SENIOR AIRCRAFT DESIGNERS 
AND DRAUGHTSMEN 


Conditions of employment are good 


have vacancies their 


five-day 


week, luncheon canteen, pension scheme, sport and 
welfare facilities 


Applications stating age, experience and qualifica- 
tions should be addressed to the 


PERSONNEL MANAGER 


A full range of mechanical and 
electro - 
offered. Details sent on request 


* 
a 


magnetic Counters 15 


COUNTING INSTRUMENTS LTD. 


5, ELSTREE WAY, BOREHAM WOOD, HERTFORDSHIRE 
Telephone CLSTREE 


British Aviation.__. 


“ 


_takes giant steps __ 


4 
4 


4 
> No other industry today can show such tremendous 
improvements from year to year as the British aircraft 
industry. Faster higher bigger safer 
British aviation seems to be wearing seven-league boots 
And those 
whose job it is to supply the auxiliary equipment for 


this mammoth development must keep pace 


as it advances along the path of progress 


Phe VOKES organisation draws on long and specialised 
experience to retain its pre-eminent position as 
suppliers of the finest filtration equipment to the 

In the march forward 
with British aviation, Vokes too takes giant steps. 


world’s most advanced aircraft 


pioneers of scientific filtration 


VOKES LIMITED GUILDFORD SURREY 
London Office: 123 Victoria Street, Westminster, $.W.1. 


Represented throughout the World 


Vokes (Canada) Ltd., Toronto Vokes Australia Pry. Led., Sydney 
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iF IT’S AIRCRAFT FOR SALE 


W. S. SHACKLETON, LIMITED 


AIRCRAFT 


BRISTOL WAYPARERS TYPE 


DAKOTAS -VIKINGS —DOVES "THESE are combined f[reighter/passenger secro SPECTACLES ANTI-GLARE 


| tional) plus 9 seats in the entrance lobby Ihey have Complete with strong case 
AND nose opening doors making them quickly convertible 
| for the carrying of bulky freight including motor cars 
ALL TYPESOFLIGHT AIRCRAFT | | the airframe hours since new (as at 15-2-55) and GOGGLES 
jates delivered t& Jublin are 


180% 11-6-S2 
APR 2863 18-7-52 
APS 2358 4-12-52 
Al 


YOU’RE AFTER 

2338 27-11-53 


T= engines are Bristol Hercules 734 with 1,000 


MK. Vill 


19/6 


AT lle between complete overhauls. (Nomin 
ated engines can be run to 1,100 hours Ss re lenses available 7/6 poir 
HIGHLY COMPE TITIVE | the le Havilland propellers have an overhaul life Tinted or clear Terms to Flying Clubs 
1,400 hours 


Send 3d. for illustrated catalogue 


"THESE aircraft were purchased by Aer I us as 

PRICES an interim measure to tide over the period until (Dept. F.) 124 Gt. Portiand 
their four Viscounts arrived, and to carry out « large Street, London, W.1 
frewghting contract now completed Tel. Museum Groms 


ER LINGUS standards of air safety, inspection Awiakit. Wesdo. London 
+ and maintenance are unsurpassed by any airline 
in any country 
WwW S. SHACKLETON, LIMITED, 175 Piccadilly, — 
London, Cables: Shackhud, London 
Telephone: HYDe Park 2448/9 (0070 AIRCRAFT SPRING WASHERS 
PRIVATE owners! We offer our “personal” service 


TO B.S. 
APPLY TOo:— im the acquisition or S.P.47 


CARTWRIGHT HAMILTON AVIATION 


SPECIFICATION 
an « machine, and we now have 


such aircraft as G.A.L. Cygnet, Hawk Major, 


W A ROLLASON LTD CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


ide 
LAL facilities casily arranged 


Croydon Airport, Surrey PERCIVAL. O6 with 12 months C. of A., low engine a 


and airframe hours CE 1140/12 11-channel 


lep CRO 151/4 Vii 6 seate single d 
Telephone ydon 515 Y: ter, ingle engined performance CENTRIFUGAL CASTINGS 


Cables: ROLLAIR, CROYDON 


"THIS is « great Opportunity to acquire « luxuriously in Aluminium Bronte, Manganese Bronze, 
fitted executive or light transport aircraft Phosphor Bronze, Gunmetal and Monel Metal 
———E A DEMONSTRATION can be arranged at your 
Proof Machined 
convenience and ADMIRALTY Approved 


PLEASE contect Cartwright Hamilton Aviation 
DERBY AVIATION LTD Lid., Head Office at 82 Kensington High Sueet WHYTE & COLLINS LTD. 
° London Wii4 Tel WEStern 0207/8 and at Kelvin Works Fenton Stoke-on-Trent 
INCORPORATING Croydon Airport {0751 Telephone Stoke-on-Trent 48107 
WOLVERHAMPTON AVIATION LTD. 
THE LEADING LIGHT AIRCRAFT ENGINEERS 
AIRPORT 


Telephone ET WALL 12) rOR Vv For all 

AUSTER AIGLET AERIAL AZIMUTH 
Owing to @ recently cancelled order AUSTER AUTOCRAT POLAR DIAGRAMS 


K. DUNDAS, LTD 


And only two AUSTER MK. V's remaining consult 
R AUTOCAR 
WE deliver any seroplane anywhere AVIONICS LIMITED 
FOR IMMEDIATE DELIVERY CROYDON AIRPORT, SURREY 
K. DUNDAS, LTD., 29 Bury Street, London, Tel Grams 
Brand new aireralt at makers price S.W.1. Tel: WHI. 2848. Cables: “Dundasaero CRO S79, 408), 7744 Aeradio, Croydon 
Demonstrations Part exchange Picey, London [0559 
THIS OFFER CANNOT BE REPEATED cS 
tor TIGER MOTH, perfect condition, £175. Airviews, R s E R i E 
INSTRUME Led, Manchester Airport (0945 
On twin-engined aircren ot ROCTOR III and VI, 3 of 4 seaters with or with A E LIMITED 
ELSTREE FLYING CLUB out C. of A.Wescol, Queensbury, Bradford 
The Aerodrome, Elstree, Herts. (3449| FOR all Aviation Supplies, including Aircraft, 
Telephone Elstree 3070 JOR SALE. Miles Messe , 500 engine hours Engines, Propellers, Accessories, Spare Parts, 
C. of A. until Jenuary 1937, £1,500.—Bes fies Ground and Workshop Equipment. 
IGER MOTH and Chipmunk spare, fully released, Enquiries invited :— 
78, BUCKIN . Department of Plight, College of Aeronautics, Cran- Tel: CROydon 9373 Cables: Aerosery, Croydon. 


field, Bletchiey, Bucks 14% 
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The 4 
Aer Lingus 


Wayfarers 


W. S. SHACKLETON 
LTD 


offer 
BRISTOL WAYFARERS JIE 
PRELIMINARY ANNOUNCEMENT 


WE have the honour to announce that we 
have been granted the sole selling rights by 
Aer Lingus of their four Bristol Wayfarer 
Freighter Type 170 Mk. 31E aircraft. With 
these are included four spare power plants, 
two spare Hercules 734 engines, and spares 
valued at £25,000. These aircraft are suit- 
able for the carriage of passengers only, or 
cargo only, or of passengers and cargo, 
and have readily removable bulkheads to 
separate and vary the length of freight and 
passenger compartments. Airframe hours 
are very low 

These aircraft can be supplied, if required, 
with fully overhauled engines and propellers 
and new Certificates of Airworthiness and 
can be delivered by air to any part of the 
world 

The Bristol Type 170 Mk. 31E is the most 
successful proved commercial freight 

passenger aircraft ever built in any country 


W. S. SHACKLETON LTD. 


175 PICCADILLY 
LONDON, W.1 


Phone - - - HYDe Park 2448/9 
Overseas Cables - Shackhud, London” 


FLIGHT 


AIRCRAFT WANTED 


NSON aircraft wanted, short C of A considered 
Details, engine hours, price and location to Box 


No. 2506 (3450 
I ELICOPTER wanted new or s-h, small 2-seater 

or similar, cash waiting All letters will be 
answered.—Box 2505 [3448 


( UR demand for good used aircraft of all descriy 
tions is very great. Operators or owners wishing 
to dispose of aircraft, engines, or anything eeroneutical, 
are asked to communicate at once to 
K. DUNDAS, LTD., 29, Bury Street, London 

we 2848. Cables: “Dundasaero, Piccy, London.” 
(0558 


AIRCRAFT ACCESSORIES AND ENGINES 


ILITARY and civil aircraft and engine spares 
Morris and Horwood, Litd., 9 Cavendish Square, 

W. 1. Tel: Langham 6467 joo13 
I AVE your a reliable source of supply for your 
spares, instruments and accessories’ If so, con 
gratulations, but you may still do better by contacting 
WALTER, Gatwick Airport, Horley, Surrey 

e Tel. Horigy 1420 and 1510 (ext. 105/6). Cables 
Cubeng, London (0268 
JENDAIR, Croydon Airport, supplies of aircraft 
components, engines and ancillary equipment for 
British and American aircraft.Vendair, Croydon 
$777 [0605 
sILAMENT lamps, British and American, gener 
ators Mi, Ol, Pi, Ri, 313, 314, 778, Amplydine, 

etc. Aircraft super cabin heater, relays, fuses, and a 
large range of other ancillaries.—Supiex Lamps, Lid 
239 High Holborn, London, W.C.1 {0433 
£750 W. S. SHACKLETON, LIMITED, offer 
- two only Pratt & Whitney 1830-90D aero 
engines, test run only since complete overhaul by 
British Overseas Airways at Treforest The price of 
£750 each is less than the cost of the overhaul alone 
W. S. SHACKLETON, LIMITED, 175 Piccadilly, 
London, W.1. Cables: Shackhud London. Telephone 
HYDe Park 2448/9 (0073 


CAPT. EDWARD MOLE, B.Sc., A.F.R.AeS 
31 Dover St, London, W.1 Tel.: Grosvenor 
$902 
SPECIALIST in the procurement of aircraft and 
aviation equipment on behalf of clients at home and 
overseas. Representation and agencies invited. [0401 


AIRCRAFT SERVICING 


EPAIRS and C. of A. overhaul for all types of air 
craft.Brooklands Aviation, Lid., Civil Repair 

Services, Sywell Acrodrome, Northampton Tel 

Moulton 3218 [0307 


CLOTHING 


A.FP. and R.N. officers’ uniforms purchased; large 
@ selection of R.A.F. officers’ kits for sale, new and 
reconditioned. -.Pishers, Service Outfitters, 85-88 Wel 
lington Sureet, Woolwich. Tel.: Woolwich 1055. [056 


ONDONERS! Your most accessible and reason 
able club. M.C.A. approved courses. Austers 
45/- hour, trial lesson 17/6. Penguin Flying Centre 
vic 1300 
I ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Acrodrome. M.C.A. approved private 
pilot's licence course. Auster, Tiger, Hornet 
ger and Proctor aircraft Trial lesson 3° 15 mules 
centre of London Central Line Underground to 
Theydon Bois, bus 250 to Club. Open every day 
Tel.: Stapleford 210 {0230 


CONTACT LENSES 


ODERN CONTACT LENS CENTRE, 7 (Di 


Endsleigh Court, W.C.1. Deferred terms. Book 
let sent {0442 
CONSULTANTS 


W. SUTTON (CONSULTANTS LTD j 
Lansdown Place, Cheltenham. Tel.: S811. [0291 
ING COMMANDER R H STOCKEN 
PF .R.AeS Eagle House, 109 Jermyn Street 
London, $.\W.1. Tel.: Whitehall #463 (0419 


ELECTRICAL EQUIPMENT 


VAILABLE A.M. Rectifiers for charging aircraft 
batteries.-_E.W.S. Co., 69 Church Road, Moseley 


Birmingham (3097 | 


nesses. 


Cebles 


Complete 
Pratt & Whitney 
Services 


AIR ENGINE 
SERVICES... 


INVITE you to visit their works 
and obtain first-hand knowledge 
of the high standards within their 
Organisation. 


INVITE you to make full use of 
their technical advice and con- 
sultative section. 


INVITE you to use their accessory 
replacement service—Carburet- 
tors, Magnetos and Ignition Har- 


INVITE you to secure your opera- 
tions by arranging your overhauls 
and exchanges well in advance of 
requirements 


INVITE you to send details of 
your Engine surpluses for trade-in 


against future overhauls 


Write, telephone, cable or call 


ENGINE — 
SERVICES 


BLINDLEY HEATH, LINGFIELD, SURREY 


Telephone Lingfield 2646 


PRAT WIT, Blindley Meath 
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WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel. COMBE DOWN 2355/6 


LIEBERMAN 
and GORTZ 


21X47 
Sent for 


WONDERFUL 21 
MAGHIFICATION! 

Brighter, more powerful 

and wider angle than 

any other Continental Prismatic Binocu 
lars. Fantastic, and a revelation. ONLY 
our 21 « 47 (O.G. internal diameter) 
lenses give such 3-D =e Day and 
night BLOOMED LENSES jin = 6hin 
28 ot. With case, etc., 17/6 dep., balance 
payable over 6 months. Cash price 19 gns 
Worth much more 

OTHER MODELS 

25410 17 6 6x 0-411 17 6 
19 6 8x 40-415 19 6 
10« 4417 19 6 1240-418 19 6 
15« 40-419 19 20 x 40-419 19 
Or all on Terms 
Lists Bir lars, Watches, Tents, etc Terms 
HEADQUARTER & GENERAL SUPPLIES, LTD. 
62) 106 200 Coldharbour Lane, Loughbere 
dunc., London, 6.0.5. Open al! Sat tom Wed 


RESEARCH 
ASSISTANT 
required for special work on 
GAS TURBINE AERO 
ENGINES 


Applicants should possess a 
De least ao W jer 
National Certificate in Mechani 
cal Engineering. Salary offered 
tf dependent n age 
nd experience As department 

exe nding pr pect re 
excellent. Good superannuation 
wd tree insurance 


Apply with full particulars of 
ge, weer, et to 


Reference TPO |}, 
Box No. 2220, c/o Flight. 


| terms from 


Secretary 
| Bristol 7 


| 


Cable 


Tel 


I 
for 
dynan 
and « 


what 
| nical 
Lond 


Agril 


lenses 


its 


ave 


Mounts 
| ARRINGAY PHOTO UPPLIES (F.M 4 
Green Lanes, MOT 205 
MERICAN and British aircraft 
latest models available 


stocks of 


PLIGHT 


GLIDING TUITION 


| EARN to glide on your holidays 
4 He 


Quoting ADV/3 


Iry one of our 


iday Courses specially for beginners. Inclusive 
gn Further details from (Course 
Bristol Gliding Cilut is 


Norley 
(0308 


MISCELLANEOUS 


ONTACTS, LTD., Gatwick Airport, Hor 
electrical, ground 


Surre Suppliers of radio 


equipment, raw materials, A.G.S. 1 


‘Aerocon,” Horley 


PACKING AND SHIPPING 


ei 


Horley 1510 
[0972 


AND J]. PARK, LTD., 143-9 Penchurch 5St., 


ele 


Mansion House 3083. Official packers and 


ippers to the aircraft industry 
Al 


PACKING SERVICE 


L 
Buildings, 56 Kingsway, W.C.2 


[0012 
Imperial 
Tel ( hancery 


Scientific packers to the Services and industry 


Specialists in the packing of aircraft and aircraft com 


Approved packers for the Admiralty, A.1.D., 
I C.1LS., LE.M.S., M.o.S. and many 


foreign Government Departments 


PERSONAL 


DVERTISER would like to hear 
willing to give instruction in parachute jumping 
2306 


PHOTOGRAPHY 


(0920 


from persons 


IRCRAPT cameras K20, K24, P24, P52, etc. We 


large stocks equipment, including controls, 


lenses and processing tanks 


Kaa, K20, K24 and G45, etc 


4 


Al 


cameras large 


including F 24 
Spare parts 


films, equipment, etc Inquiries will receive 
womediate attention 


rl PHOTOGRAPHIC SUPPLY CO. 2 Har 


PADdington 7481 


PUBLIC APPOINTMENTS 


at ( dressington (also for posts b 


I 
row Road (Cnr Edgware Road 


London, W.2 
0 


INISTRY OF SUPPLY requires technical authors 


at Farnborough 


and Malvern), for publications dealing with all aspects 


mechanical and clectro mechanikal equipment 
to guided weapons or telegraphy tele 
A 


and radio (Ref. D87/5 


ad electrome equipment relatinm 


sta 


experime 


ro 
ms 


married 


n 


lishment, near FParnboroug! 
tal officers and assistant exy 

f combustion heat 
projects and performance 


cation of clectronmes m gas 


nt but possession of a degree 
priate subjects may be an advantage for many 


time to time for success! 
ARY range, min. age 
AP QO. C258 age 18) (64 
Application forms from 
Scientific Register 
SW 1, quoting C 146/5A 
195‘ 


RADIOS WANTED 


INISTRY OF SUPPLY National 
Hants 
rumental officers 


t 


b) airborne 
to radio com 


munications, radio /radar control, search and naviga 


tion or guided weapons (Ref. D88/5A ©) aircraft 
instruments, training aids and photographic equipment 
Ref. D89/SA 1) aircraft clectrical, instrument and 
radio installations or ground servicing and test equip 
ment (Ref. D90/SA Qualifications: British of British 
parents Recognized engineering apprenticeship or 
equivalent with AMILC.B. or MechE. or EE. or 
APR. Ae S. or HLN.C. of O.N.C. or equivalent. Ex 
perience Posts (a) development or operation and main 
tenance of equipment concerned, and for guided 
weapons knowledge of servo mechanisms and 
electronic devices desirable, Posts (b) development or 
yperation and maintenance of radio equipment, Posts 
electrical and mechanical instruments particularly 
for aircraft, apprenticeship in instrument making pre 
ferred, Posts (d) appropriate experience Except for 
‘ xperience of writing or editing technical publica 
thon sdvantageous Vacancies in three grades at 
salaries between (£645 and £1,015, according to age and 
qualifications Not established, but opportunities to 
compete for establishment may arise 
PPLICATION forms from Technical 
and Scientific Register b 26 King Street 
London, 5.W.1, quoting appropriate reference 


(3425 
Gas Turbine 


ransfer acro 


instrumentation 
turbine research 


ul 
26 


M 
26 


URGen TLY required TR1464 Sets 


troliers and spares Box 2242 


Qualifications: Higher School Certificate (Science) or 


HLN.C. in an 


‘ ¢ posts 
A LIMITED number of houses become available 


candidates, if 


£715-£880 
Women some 
L.N.S Tech 
King Street 
Closing date 
(3424 


Type 12 Con 
[3393 
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ARMSTRONG SIDDELEY 
MOTORS LIMITED 


REQUIRE 
EXPERIENCED 
TECHNICAL ASSISTANT 
for work on Turbojet and 
Turboprop aero engines In 
view of the rate of expansion of 
this section the prospects ore 
excellent and the work offered is 
of exceptional interest. Appli- 
cants should possess a Degree or 
at least a Higher National Cer- 
tificate in Mechanical Engineer - 
ing. Good salaries together with 
pension and superannuation 
schemes. Apply with details of 
age, experience, etc., to 
Reference CG/X3, 
Armstrong Siddeley Motors, Ltd. 
Coventry. 


Applications are invited for a 
senior appointment on the pro- 
duction planning of the 


BRITANNIA 


Good salary and Pension Scheme. 


Applications, giving full details 
of qualifications and experience, 
should be forwarded to the 


Chief Personnel Officer 


The Pristol Aeroplane 
Cor.spany Limited 


Filton House, Bristol 


HUNTING-CLAN 
AIR TRANSPORT 


require 


COMMERCIAL MANAGER 


This is a senior post requiring 
sound business experience and 
reputation, with wide knowledge 
air transport economics; also of 
international air transport pro- 
cedures and regulations. London 
based but considerable travelling 
involved. 

Salary, etc., according to quali- 
fications and experience. 

Apply, with full personal details, to: 
Managing Director, 
Hunting-Clan Air Transport Ltd., 
5, Fitzhardinge Street, 
London, W.1 
marking envelope “PRIVATE—C.M.”’ 


— PLANNING ENGINEER 
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FLIGHT 


A. V. ROE & CO. LID. 


have vacancies in their 


WOODFORD & CHADDERTON 


FLIGHT TEST TECHNICIANS 
Experienced Aerodynamicists required on 
interesting and expanding Research and 
Development Work for High Speed Delta 
aircraft. Previous flight test experience 
not essential. 

Technicians required for Flight Test 
Engineering work on varied development 
programme. Applicants should have a 
background of practical engineering, to 
be at least to Higher National standard 
and must be willing to fly as Observers 


WIND TUNNEL TECHNICIANS 
For work on analysis of wind tunnel tests 
and for the development of Supersonic 
Wind Tunnels. A knowledge of aero- 
dynamics preferred. 


MECHANICAL ENGINEERING 
Technicians required for work on the 
design and development of Powered 
Flying controls, Fuel Systems, Hydraulic 
systems and Aircraft Engines. Previous ex- 
perience not essential—Higher National 
Certificate or equivalent minimum aca- 
demic qualifications. 


ELECTRONIC ENGINEERING 
Electronic Engineers required for work 
on Analogue and Digital Computers, 
Data Processing and Communications 
A knowledge of Pulse circuit techniques 
would be an advantage 


AERODYNAMICISTS 
For work in the fields of Aircraft project 
studies, aerodynamic design, theoretical 
aerodynamics, stability analysis and 
servo-mechanism development (including 
the use of analogues). Applicants should 
have adequate academic qualifications 
and some previous experience preferred 


STRESS OFFICE TECHNICIANS 
Technicians to investigate special prob- 
lems connected with materials, fatigue, 
transparencies, thermal stress, etc 
Technicians, preferably with a know- 
ledge of aerodynamics to investigate 
aircraft vibration, flutter and general 
aero-elastic problems connected with 
supersonic flight 
A number of Technicians required for 
analysing structural problems. Appli- 
cants will be required to apply their 
knowledge of Mathematics, strength of 
materials, aero structures, aerodynamics, 
etc., to the evaluation of design loads, 
structural stresses and defiections of con- 
ventional and other structures 
Applicants should be to at least Higher 
National Certificate standard—previous 
experience not essential 


Good Salaries and Prospects 
Pension and Life Assurance Scheme 


Apply, giving full particulars of age. 
qualifications and experience, to 
CHIEF DESIGNER, 
A. V. ROE & CO. LIMITED 


GREENGATE, MIDDLETON, 
MANCHESTER 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 
AIR SERVICES 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned ap 
plication to operate a scheduled air service 
Afr ICATION No. 465 From Lancashire Air 
craft Corporation, Ltd., of Salmesbury Airfield 
or. Blackburn, Lancs., for a seasonal U.K. Internal 
Service with Dakota, D.H.89 and Consul aircraft for 
the carriage of passengers and supplementary freight 
between Leeds (Yeadon) and Jersey at a frequency 
of from one to four services on Fridays and two ser 
vices on Saturdays and Sundays, with an additional 
outward flight on Saturdays and an additional inward 
flight on Sundays, during the season from June to 
September inclusive each year, for a period of 10 years 
commencing June Ist, 195‘ 
Tes application will be considered by the Council 
under the Terms of Reference issued to them by 
the Minister of Civil Aviation on July th, 1952. Any 
representations or objections with regard to this appli 
cation must be made in writing stating the reasons 
and must reach the Council within 14 days of the date 
of this advertisement, addressed to the Secretary, Ai 
Transport Advisory Council, 3 Dean's Yard, London 
S.W.1, from whom further details of the application 
may be obtained. When an objection is As to an 
application by another air transport company on the 
grounds that they are applying to operate the route or 
part of route in question, their application, if not 
already submitted to the Council, eoeid reach them 
within the period allowed for the making of repre 
sentations or objections 


THE COLLEGE OF AERONAUTICS 


Af ICATIONS are invited for the Perring Scholar 
ship in Aeronautics, valued £400 per annum, 
tenable at The College of Acronautics he success 
ful candidate will be admitted to the two-year course 
at the College 
PPLICANTS should preferably be honours gradu 
ates or final year undergraduates in enginecring, 
mathematics or physics applications from non 
graduates with comparable qualifications will also be 
considered Candidates must be British subjects 
domiciled in the United Kingdom 
ZORMS of application and statement of conditions 
be forwarded on written application to 
The College of Aeronautics, Cranfield 
Bucks 
closing date for the receipt of applications is 
June Ist, 1955 [3415 


THE COLLEGE OF AERONAUTICS 
English Electric Research Fellowship in Aeronautics 


PPLICATIONS are invited for a Research Fellow 
ship which has been established at the College by 
the English Electric Co., Lid The Fellowship is 
intended to provide opportunity for post-graduate re 
search into problems of vibration or stability and con 
trol of aircraft, and is tenable for one year beginning on 
or about October Ist, 1955 The value of the Fellow 
ship is 00 
A PLAC ATIONS, giving full particulars of educa 
tion and experience, and quoting the names of 
three referees are required by May Iiet, 1955, and 
should be addressed to 
‘HE Warden, The College of Aeronautics, Cran 
field, Bletchley, Bucks [3416 


RADIOS 


AIRWORK RADIO SECTION 


offer 
stock delivery 
of brand new 
Standard STRYX VHF Equipments 
Murphy MR 80 and 100 VHF Sets 
Qty. 2 only EKCO Lightweight VHI 
All in manuf i packing 
Also a considerat n of main unit spares 


All enquiries 
RADIO SUPERVISOR 
AIRWORK LIbp 


Gatwick Airport 


TUITION 
PILOT NAVIGATOR LICENCES 


rincipal for details of Classroom and 


ion at 
AVIGATION LIMITED, 
) Central Chambers, Ealing B Way, London, W‘ 
Phone: Ealing #949 {0249 | 


D. NAPIER & SON LIMITED 


Flight Development Establishment 
LUTON AIRPORT 


DE-ICING DESIGN 
DEVELOPMENT AND PRODUCTION 


Vacancies exist in this expanding section 
which offer great opportunities for suitably 
qualified men on original and interesting work. 


(1) ELECTRO-MECHANICAL 
ENGINEER 

Degree, H.N.C. or equivalent. Should have 
several years’ experience on aircraft electrical 
systems or electro-mechanical apparatus. 
Duties involve design of electrical installations 
as applied to de-icing and other heating 
problems 


(2) ICING TECHNOLOGIST 

Degree, H.N.C. or equivalent. Should have 
several years’ experience on problems of 
Heat Transfer preferably with aerodynamics 
and aircraft background Duties involve 
practical and theoretical investigations into 
ice protection problems 


(3) ICING TECHNOLOGIST (Junior) 

O.N.C. to H.N.C. standard to assist in 
investigations outlined in (2) above. Young 
man preferably taking H.N.C. course 


(4) ICING WIND TUNNEL ASSISTANT 

Qualifications approximately as in (3), to 
assist in operating wind tunnel and assessment 
of results 


(5) TECHNICAL ASSISTANT 

H.N.C and engineering apprenticeship, 
working knowledge of elementary electrical 
theory, practical experience in resins. To 
develop production methods of applying 
synthetic resin laminates to sheet metal com- 
ponents 


(6) TECHNICAL ASSISTANT 

O.N.C and engineering apprenticeship, 
working knowledge of elementary electrical 
theory To assist in the development of 
mechanical methods and equipment for 
spraying metals and synthetic resins 


(7) DESIGNER DRAUGHTSMAN 

H.N.C. or equivalent, experience in the 
design of mechanical linkages, movement 
control devices, and medium size manufac- 
turing machines. To work on the design of 
specialised apparatus for the production of 
aircraft de-icing equipment 


(8) SERVICE ENGINEER 

Engineering apprenticeship (preferably elec- 
trical) with an aircraft background, Experi- 
ence in sprayed metal and synthetic resin 
field an advantage To be able to advise 
users on methods of inspection, maintenance, 
and repair of aircraft de-icing equipment 
Selected applicant will be given suitable 
training in both practical and technical 
aspects of the work involved 


(9) PRODUCTION ENGINEER 

Young man with production engineering 
qualifications, engineering apprenticeship with 
aircrafe background, production experience 
preferred but not essential For estimating, 
planning, and production control of aircraft 
de-icing equipment 


Applicants should state clearly the vacancy 
applied for and give fullest possible details of 
experience and qua ifications and when they 
would be available for interview, to 


Dept. C.P.S., 
336/7 Strand, W.C.2 


quoting Ref. No. 1368rH 
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TUITION 


THE COLLEGE OF AERONAUTICS 


‘THE Board of Entry of the College invites applice- 
tions from suitable candidates for the two-year 

course which begins in October, 1955, and ends in 

June, 19° 

CANDIDATES should be of graduate standard 
although the possession of a degree is not essential 

« good Higher National Certificate is an acceptable 


HE College, & post graduate institution, is devoted 
to the study of seronautical science and engineer 


me The curriculum covers the five main subjects of 
Aerodynamics Aircraft Design, Aircraft Blectrical 
Engineering Aircraft Propulsion § and Aircraft 
Leonon and Production Instruction in the first 
car is designed to provide all students with a broad 
md of knowledge in ofl these subjects, with 
ope rtunity for lunited specialisation in two or three 
of ther In the second year, students specialise more 


vert ssually im one sulpect 

RIMENTS in the eit are an important part 
uf the werk, both in the first year when all students 

take part in them and in the second year when they 

are linked to the specialist work of the departments 

sg" DENTS who satisfactorily complete the course 

‘ will receive the Diploma of the Coliese 

i RTHER particulars and details of the procedure 
for enrolment may be obtained from 

‘TUE Warden, The College of Acronautics, Cran 
held, Bletchley, Bucks [3435 


[LONDON SCHOOL OF AIR NAVIGATION 


( PPERS the only integrated and co-ordinated t 

sonal coaching for all M.T.C.A. licences, 1 RS 
ttenderds Swocesses highest in the country Home 
Study curses excellent alternative. Pull coverage 
Modern presentation. Attractive terms. Full proven 


INK, briefing, procedures, R/T, type ratings, re 
sher and instrument flyin 
33 OVINGTON SQUARE, Kaightsbridge, 5.W.3 
J. KEN. #221 (0277 
SURREY Flying Club, Croydon Airport, M.C.A 
. spproved for private pilots’ licences. Open seven 
Gays « week. Croydon $152 [0293 
I BARN to fly for £26. Instructors’ licences and 
4 metrument flying for £3/5 per hour. Night fly 
img i4/* Pe hour Residence 5 gns. weekly 
1 MCA 


Appr private pilot's licence course 
Specialized course for junior commercial pilot's licence 

Wiltshire School of Flying, Thruxton Aero 
drome, ar. Andover, Hants. Tel.; Weyhill 352. (0253 


AUSTER 
AIRCRAFT LTD 


Have vacancies for 


PLASTICS DEVELOPMENT ENGINEER 
with experience of the practical applica- 
tion of reinforced plastics. 


SENIOR STRESSMEN 
H.N.C. minimum, preferably with experi- 
ence of stressed skinned structures 


TEST RIG DRAUGHTSMEN 


preferably with some experience. 


WEIGHT ESTIMATOR 


preferably with some experience 


Assistance with housing for senior 
personnel 


Cheap flying with firm’s flying club. 


Attractive staff pension scheme 


Applications {in confidence) should be 
addressed to 


The Personnel Manager, 


Rearsby, Leicester. 


TUITION 


REE! Brochure giving details of courses ip all 
branches sero eng. covering A.F.R.Ac.S., M.C.A. 
exam, etc. Also courses for all other branches of 
engineerin, Write: Institutes, Dept. F.26, 
Leadon, 4. (Associated with H.M.V [0964 
P.R.Ac.S., A.R.B.Certs., A.M.1.Mech.E., etc., on 
eno pass, no fee” terms; over 95 per cent. suc- 
cesses. Por details of exams and courses im all branches 
of aeronautical work, navigation, mechanical ~~ write 
for 144-page handbook free.—B.1.E.T. (Dept. 702), 29 
Wright's Lane, London, W.8 {0707 
“OUTHEND-ON-SEA Municipal Air Centre and 
Flying School. Comprehensive flying training for 

all pilots licences, ratings and endorsements. 5S 
facilities for instruments, night flying and “twin” con- 
versions. No entrance fee or subscription. M.T.C.A 


approved 30-hour course 
MUNI IPAL Airport, Southend-on-Sea, Essex 
Rochford $6204 [0453 
RITAIN’S AIR UNIVERSITY CAN TRAIN 
YOU for an airline career. Hundreds of today's 
airline captains and key maintenance personnel are 
graduates of this famous establishment. Courses are 
available for Commercial and Airline Transport Pilots’ 
Licences, Instrument Ratings and Maintenance Engi- 
neer's Licences 
JOR details of these and other courses, apply to 
The Commandant, Air Service Training, Ltd., 
Hamble, Southampton [0970 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development of draughtsmanship, mainten- 
ance, etc. Extended courses to prepare for A.P.R.Ae.S 
and A.M.1.Mech.E. examinations. Write for pro 
spectus te Senior Master, College of Acronautical 
Gagineering, Chelsea, London, 5 3. Plaxman 
00 


SITUATIONS VACANT 


AIRCRAFT FLUTTER TECHNICIANS 


I ANDLEY PAGE, LTD., require senior and junior 

technicians with degree or equivalent for work on 
aircraft flutter problems. Posts are progressive and 
salaries offered are commensurate with experience and 


ualifications 
Wwe TE (state age and full details of such) to: Staff 
Officer, Handley Page, Ltd., Cricklewood, London 
N.W.2 


(3331 


MARSHALL 


AIRPORT WORKS 
CAMBRIDGE 


AIRCRAFT DESIGN AND 
DRAWING OFFICE 


have vacancies for :— 


FOUR DRAUGHTSMEN 
(Senior) 
THREE DRAUGHTSMEN 


(Intermediate) 


TWO STRESSMEN 


The Design and Drawing Office is 
engaged on modifications, trial 
installations and development 
work, including radar and elec- 
tronic installations. The work is 
on a variety of aircraft, including 
Turbo-prop Airliners and Guided 
Weapons 


Excellent salaries and long-term 
prospects 
Modern Office and Equipment. 
Housing available 
Applications, with full details 


and stating when available for 
interview, to:— 


PERSONNEL MANAGER 
AIRPORT WORKS, 
CAMBRIDGE 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 
HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 
FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience. 


Also 


STRESSMEN 
(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


— 


18 Marcu 1955 


FLIGHT 


SIR W. G. 


ARMSTRONG WHITWORTH 


AIRCRAFT LTD. 


DESIGN OFFICE 
PERSONNEL 


Attractive careers are open to the 
progressive type of man on con- 
tracts of national importance. 
Immediate vacancies are for: 


DRAUGHTSMEN 
STRESSMEN 
LOFTSMEN 
Successful candidates participate 
in Pension and Life Insurance 


schemes. Salaries commensurate 
with ability and experience. 


Written application should be 


made to:— 


The Personnel Manager, 


Sir W. G. Armstrong Whitworth 
Aircraft, Ltd. 


BAGINTON, nr. COVENTRY 


UNIVERSITY GRADUATES 
HAWKER AIRCRAFT 
LIMITED 


KINGSTON-ON-THAMES, 
SURREY 


Applications are invited from men 
expecting Degrees this year in Aero- 
nautical or Mechanical or Electrical 
Engineering, Physics or Mathematics 

There are courses of POST 
GRADUATE TRAINING for employ- 
ment as Technicians m Design, 
Research and Development and Ex- 
perimental Departments, or as Tech- 
nicians in Production Engineering 

The Company will also have 
vacancies for DIRECT EMPL OY- 
MENT in various aspects of Design, 
Research and Development and 
Experimental work in connection 
with fighter aircraft 

Enquiries should be made whether 
or not National Service will have 
been completed. Details are obtain- 
able from the Secretaries of Univer- 
sity Appointments Boards or from the 


Personnel Supervisor, 
Howker Aircraft Limited, 
Canbury Park Road, 
Kingston-on-Thames, Surrey 


ARMSTRONG SIDDELEY 
MOTORS LIMITED 


REQUIRE 
EXPERIENCED 
DRAUGHTSMEN 


for turbine aero engine design. 
Good salaries and prospects 
together with pension and 
superannuation schemes. Ap 
plications giving details of age, 
experience, etc., to Reference 
CG/DSD1, Armstrong Siddeley 
Motors Ltd., Coventry. 


SITUATIONS VACANT 


BLACKBURN & GENERAL AIRCRAFT 
LIMITED 


require the following personne! for an expanding team 
engaged On an mMteresting programme of new work in 
them 


LONDON DESIGN OFFICE 


DESIGN DRAUGHTSMEN with aircraft experience 
INTERMEDIATE & JUNIOR DRAUGHTSMEN 
Aircralt experience preferred but not essential 
SECTION LEADER STRESSMAN,. With a Degree 
or H_N.C. and a minimum of four years experience 

as a Senior Stressman 
STRESSMEN With a Degree or H.N& 

cralt experience or traming 
Applications giving full particulars of age, qualifica 

uens and experience to be addressed to 

THE MANAGER 
BLACKBURN & GENERAL AIRCRAFI 
63 Old Brompton Road 
S. Kensington, London, $.W.7 {3420 


and air 
LTD., 


BLACKBURN & GENERAL AIRCRAFT LTD 
require 
TECHNICAL ASSISTANTS 


m 
Senior and Intermediate grades of the 
Project Section of their 


LONDON DESIGN OFFICE 


These appointments will provide scope for men 
with ability and imitiative on work concerned with 
Project Studies and Aerodynamic Design. Applicants 
must have H N.C. minimum qualification, with a good 
acrodynamics background, and at least } years aero 
nautical experience for the Senior grade 
PPLICATIONS (in strict confidence) giving full 
particulars of age, qualifications and experience to 
be addressed to 
The Personne! Manager 
BLACKBURN & GENERAL AIRCRAFT LTD 
Brough, East Yorks 
Mark envelopes (‘London Design” [3400 


SECTION LEADER DESIGN DRAUGHTSMAN 
IN WEST END (LONDON) DRAWING OFFICE 


SENIOR staff status, pension fund and life insurance 
“ Real opportunity for advancement to ambitious 
man with energy and drive Minimum qualifications 
apprenticeship and H.N.C. or equivalent, with 5 years 
subsequent experience, aged 24/45. Preference given 
to men with knowledge of aircraft industry on light 
electrical, electronic or instrument work 

LEASE write in detail, or send postcard for form 
of application, quoting Ref. 126, to: The Per 
sonnel Manager (Technical Employment), de Havilland 
Propellers, Lid., Hatfield, Herts (3428 


ROCKET ENGINE DEVELOPMENT 


EN required for small group engaged on design 

and provision all kind of rigs, used in development 
of liquid propulsion rocket engines. Should possess 
initiative as well as a Degree or Higher National Cer 
tificate in Mechanical Engineering and one at least 
should be capable of carrying out a design quickly 
and accurately with minimum of supervision. Initial 
salaries £500 to £800 commensurate with qualifica 
tions and experience. Grood pension scheme provided 
and prospects generally excellent. Applications with 
full particulars of age, experience, etc should be 
submitted to Reference RED 1, Box No. 2324. [3396 


SENIOR DESIGN DRAUGHTSMAN 


SENIOR design draughtsman is required by the 

assistant chief engineer for aero engine and 
installation work in the new drawing office situated in 
the West End of London. Preference will be given 
to applicant possessing HN ©. or equivalent. Aero 
engine experience desirable but not essential Good 
salary, pension and life assurance scheme Full par 
ticulars, quoting E.D.30, to the Personnel Manager 
The Bristol Aeroplane Co., Lid, Engine Division 
Filton House, Bristol (3300 


HAVILLAND AIRCRAFT COMPANY 

LIMITED, Airspeed Division, Christchurch, nr 

Bournemouth, Hants 

| AVE vacancies in their Structural Testing Labora 
tory for assistants with experience in strength test 

ing of aircraft components, and ability to design and 

draw test rigs 

H N« Mech.) or its equivalent is an asset but is 
enot regarded as essentia 


P' EASE write giving full details of salary required to 
the Personne! Office of the above address (3423 
ICENSED flight radio operators required immedi 

4 ately Please reply giving experience to Opera 
tions Supt Bagle Aviation, Blackbushe Airport 
Surrey [3443 
the ground floor.”” Senior, intermediate and 
junior draughtermen wanted for interesting air 
frame programme. Expanding organization. London 
D.O eply fully Box 2504 (3446 


D. NAPIER & SON 


LIMITED 


Flight Development 
Establishment 


Luton Airport 


have the following Technical Staff 
vacancies 


FLIGHT TESTING 


Senior Technical Assistants for analysis 
of flight tests and performance trials on 
new engine-aircraft installations. Experi- 
ence on either engine or airframe flight 
performance a great advantage, especially 
when coupled with Degree or H.N.C. or 
equivalent qualifications. 


INSTALLATIONS 


Senior Technical Assistants of Degree or 
H.N.C. standard with experience in develop- 
ment of aircraft systems including turbine 
engine and propeller controls, for analysis 
and design recommendations in conjunction 
with flight tests 


STRESSING 


Senior Stressman for work on high-speed 
aircraft with several years’ experience on 
wing stressing. Initiative backed up by 
academic qualifications of at least H.N.C. 
standard. This is a post of responsibility 
with commensurate salary, house available, 


DESIGN 


Senior Electrical Design Draughtsman 
with experience of electrical and instru- 
mentation installation for experimental 
aircraft. Extensive programme of work 
now developing. Excellent working condi- 
tions and attractive salaries to experienced 
men 

Senior Structural Design Draughtsmen 
experienced in aircraft structures for 
experimental conversion work for flight 
tests 

Jig and Tool Draughtsmen. Previous 
experience in this work desirable with at 
least O.N.C. standard 


INSTRUMENTATION 


Senior Technical Assistants with Degree 
or H.N.C. having experience in instrumen- 
tation for aircraft and/or engine flight 
development and preferably knowledge of 
applied electronics in this field 

Technical Assistants (Electronics) for 
experimental work in electronics applied 
to engine and aircraft development 
H.N.C. or C. & G. essential, with practical 
experience in this or similar work 

Junior Technical Assistants and Labora- 
tory Assistants for instrument calibration 
Aeronautical experience not necessary, but 
sound knowledge of basic physical prin- 
ciples essential 


Applicants should state clearly the 
vacancy applied for and give fullest possible 
details of experience and qualifications, 
also when they would be available for 
interview, to 


Dept. C.P.S., 3367 
Strand, W.C.2 
quoting ref. No. 1368) 


SITUATIONS VACANT 


BRISTOL AEROPLANE COMPANY 
LIMITED have vacancies in the Service Depart 
ment for the following positions 
j Airframe Service Engineer: Applicants to have 
enginecring apprenticeship, have 
five years’ practical experience of modern aircraft and 
be in possesion of O N« preference being given to 
snd engineer + 
i Hiectrical Service Engineer: Applicants to have 
served an clectrical engineering apprentice good 
experience of clectrical installations in modern aircraft 
iw ONA stand { 
i posts will be directly associated with the 


{ Britannia aircraft, successful appli 


served «a mechanial 


those m possession of gro mence 


servicing 


cants being required to give technical advice and 
assistance the aivcralt operators, the greater part 
of their employment being spent outside the UK 
Cjoed salaries and working conditions, together with 


penewn ateurame weilare 
PPLICATIONS im writing giving J) particulars 
i quoting AIR, 6, should be addressed to Ihe 
The Bristol Aeroplane Company 
Filton House, Bristol 
{3382 
I i OPTER licensed engineer required Sikorsky 
‘I Experience devirable Work U.K. and 
hurope Autair, Lid., 109 Jermyn Sureet, 5.W.1 


Manager 
Aucralt Division 


Personne 
|_wnote 


(3451 | 

1 RCHNICAL ustretor, preferably with aircraft | 

experience, required to take charge of drawing | 
engaged on sircraft training aid diagrams, on 
Apply in writing to Box No. 253 455 


Sout ast 
( AREER for y 
na apy 


mung man. LEa-Service pilot preferring 

appomtinent to professional pilotage, to be 

connected with commercial and training aspects of 
civil pilots. State full particulars to Box No. 2508 

{0279 


‘KYWAYS require engine and airframe fitters and 
‘ a store keeper with A.R.B. experience at Boving 
fon Airport { rite, Call or Phone Administrative 
Sug niendemt, Skyways Lid Bovingdon Airport 
Herts 
W ANTED. Pully experienced instrument mechank 

for servicing aif survey cameras (,00d pros 
ects rt Hunt Acrosurveys, Litd., 6 Elstree 
We Boreham Wood Hertfordshire, giving quali 
feations af salary required [3454 
ICE NSED engineers Fagle Aircraft Ser 

é joes, Limited, now have vacancies for Viking “A” 
and “t eo ed engineers prepare 1 serve home or 
overseas. Rate £13 per week, plus ertime. Special 
overseas allowance paid when serving overseas 

PYLY to Chief Engineer, Blackbushe Airport 
A” amberley, Surre ateley 2371 (3366 


EPRODYNAMICISTS with «a good degree and 


verai care experience m aircraft or missile 
industry, required to work on a wide variety of 
dynamics problems associated with major guided 
weapon development Acrodynamicists with degree 
or equivelent qualification, preferably with several 


years experience in aircraft of missile industry re 
quired to work on analysis and development of flight 
trials of abowe weapons, Competitive salaries paid 
Please write in detail, quoting Ref. i119 
Technical Employment 
Hatfield, Merts. [3430 


for right men 
to: The Personne! Manager 
de Havilland Propellers, Lid., 


HAWKER AIRCRAFT 
LIMITED 
KINGSTON-ON-THAMES, SURREY 

Vacarici« for Technical Staff 
ELECTRICAL/ELECTRONIC 
TECHNICIANS 
De and HN¢ standard. Pox 
in Installations Design and Experi- 
mental Dep ywimerts 
DRAUGHTSMEN 
Vacancies for both MECHANICAL 


and ELECTRICAI Draughtsmen 
ts of general 


ithons 


covering 


fighter 


aspect 
aircraft design and systems 
and installations 


TECHNICAL ILLUSTRATORS 
MECHANICAL and ELECTRICAL, 
with experience in aircraft or light 

engineering 
and TOOL DRAUGHTSMEN 
PROCESS ENGINEERS 
PLANNING ENGINEERS 


All positions are pensionable, and 

commencing solories will be in 

a ordance with qualifications and 
experience 


TOOL 


Please write fully to 
The Personne! Supervisor, 
Hewker Aircraft Limite 
Kingston-on-Thomes, Surrey 


FLIGHT 


18 Marcu 1955 


SHORT BROTHERS 


AND 


HARLAND LIMITED 


have vacancies in their 
Guided Weapons Department for 


A qualified stressman, initially 


as a group leader but with an early 
prospect of be ming rue? stress- 
mor T he requires some 


experience nm tr field and is an 
excellent opening for the right young 


man 


2. Stressmen, for work on guided 

products 
expanding 
ent good prospect They 
1 completely new and 


weapons and on special 
department ore 
and so pre 


are housed in 


These 


modern factory 


Aerodynamicists, for control 


and stability prot ler Quali fic a- 
tior degree nm engineering with 
nout subjects or H.N.C. with 
relevant sbject ynd some experi- 
ence in th field 

The mmenitie expe ted from a 
large ind progre ve wnpany are 
wailable A tance with housing 


and removal expers« 


Appl ations all relevant 


detail t 


Steff Appointments Officer, 
P.O. Box 241, Belfast. 
Quoting Ref. No. $.A.37. 


giving 


BRITISH 
EUROPEAN AIRWAYS 


OPPORTUNITIES FOR 
SKILLED TRADESMEN 


AT LONDON AIRPORT: 


ENGINE FITTERS 
AIRFRAME FITTERS 
ELECTRICIANS 
INSTRUMENT REPAIRERS 
RADIO MECHANICS 


Pay 
3s. 119d. per hour and Bonus. 
Up to 3d. per hour Proficiency Pay. 


Average Earnings 
Weekly, at present, £12 16s. 


Pensions: Insurance. 
Staff travel concessions in Europe. 
Excellent Sick Pay Scheme. 


Fine working conditions and 
amenities. 


First-class men interested in steady 
employment should apply to 


Personne! Officer, B.E.A., 
Engineering Base, 
London Airport, 

Hounslow, Middlesex. 


Personnel Office open Saturday mornings, 
9-12, for those unable to attend during 
weekdoys. 


SITUATIONS VACANT 


HE FAIREY AVIATION CO., LTD., have 
vacancies in the Development Engineers - 
ment for design and - for 
interesting work om test rigs to simulate continuous 
loading and operations of aircraft and helicopter con 
trols and systems under flight conditions 
p' SIGN draughtsmen should be of Higher National 
Certificate standard in mechanical engineer 
and should have had experience in the design 
mechanisms, structural work and stressing. Experi- 
ence in the aircraft industry and/or on test rig design 
would be an advantage 
NTERMEDIATE draughtsmen should be up to 
Ordinary National Certificate standard in mechanical 
enginecring and are required for detailing from design 
schemes and/or some design work on small rigs 
"HE positions offered are of a permanent and pro 
gressive nature and offer good remuneration com- 
mensurate with qualifications and experience. Please 
apply ~ the Personnel Manager, The Fairey Aviation 
Co., Led., Hayes, Middlesex, quoting reference DE/9 
[3441 
TLECTRONIC engineers with degrees in physics 
4 of engineering required for important and interest- 
ing work on the research and development of special 


equipment. Good opportunity and high salary rate 
Write w Managing eocter Microcell Ltd 56, 
Kingsway, London (3414 


*‘ECHNICAI to prepare exploded pic 
torial illustrations of aircraft and allied assemblies 
from engineering drawings. Previous experience essen 
tial. Please write in detail, quoting Ref. 120, to: The 
Personne! Manager Technical Employment de 
Havilland Propellers, Ltd., Hatfield, Herts [342 
"HERMODYNAMICISTS with degree or equiva- 
lent qualification are required for work on wide 
variety of probiems concerned with temperature con- 
trol and air conditioning for high speed flight. A 
number of vacancies also exist for Technical Assistants 
in the above field. (Ref.125 Please write in detail, 
quoting Ref. No. of position sought to: The Personnel 


Manager Technical Employment), de Havilland 
Propellers, Ltd., Hatfield, Herts [3438 
Housing assistance offered 


AUGHTSMAN 
modern organisation in pleasant country sur 
roundings, 1 hour west of London, manufacturing 
a variety of interesting products, requires draughtsman 
to join in the development and production design of 
range of hydraulic equipment. Experience of oil 
operated hydraulics desirable Canteen facilities 
Good working conditions. Please write giving details 
of age, married/single, past experience, dualtheanions 
resent salary, to Box 2478 
I EADING British Oil Company has a aol Toe 
4 an assistant in its Travel Branch at the Head Office 
in London Applications are invited from men aged 
32-37 with first class experience in air line, shipping 
company, or travel agency work Service overseas, 
particularly in the Middle East, an advantage 
Arts Degree together with knowledge of one or more 
European languages desirable but not essential. Ex- 
cellent pension scheme. Salary according to qualifica- 
tions and experience Applications giving age and 
full details of qualifications and experience should be 
addressed, quoting H.32 83, to Box 7359, c/o 191 
Gresham House, E.C.2 (3434 


PLANNING 
ENGINEERS 


Experience in sheet metal opera- 
tions a desirable qualification in 
applicants for vacancies with air- 
craft manufacturer. Promotion } 
open to those with initiative. 


Pension and Life Insurance schemes 
open to successful applicants. 


Written applications, with full 
details of qualifications and ex- 
perience, should be sent to:— 


The Personnel Manager, 


SIR W. G. ARMSTRONG 
WHITWORTH AIRCRAFT, LID. 


BAGINTON, nr. COVENTRY 


FLIGHT 


JIG & TOOL 
DRAUGHTSMEN 


Employment available to progres- 
sive type of man with initiative, 
on super-priority contracts; pro- 
motion secured by merit. Experi- 
ence in aircraft tooling preferred, 
but sound training in Press Tool 
or mechanical engineering accept- 
able 


Pension and Life Insurance schemes 
open to successful applicants. 


Written applications, with full 
details of qualifications and ex- 
perience should be sent to:— 


The Personnel Manager, 


SIR W. G. ARMSTRONG 
WHITWORTH AIRCRAFT, LTD. 


BAGINTON, nr. COVENTRY 


DESIGN 
DRAUGHTSMEN 
REQUIRED 


FOR TURBOPROP AND 
TURBOJET AERO ENGINE 
DEVELOPMENT 
Position demands men able to 
direct and co-ordinate the work 
of others. Excellent prospects 
for right man Salary £600- 
£850 per annum, according to 
age and experience. Good super - 
annuation and free insurance 
nemes 


Apply giving details of age, 
previous career, etc., to 
Reference ATP/D, 

Box No. 2221, c/o Flight. 


MARSHALL 
AIRPORT WORKS, CAMBRIDGE 
Have vacancies for 
TECHNICIANS 


with advanced knowledge of func 
tioning and installation of electrical, 
electronic, radar, radio and allied 
installations 


Knowledge of instrumentation an 
advantage 


Vacancies at superintendent, assist- 
ant superintendent and lower levels 
Applications with full details to: 


Personnel Manager, 
Airport Works, Cambridge. 


SITUATIONS VACANT 


ACANCY exists for assistant acrodynamicist of 
degree or equivalent standard Industrial ex 
perience an advantage but not essential Applicants 
must be British by birth and {ree of National Service 
commitments. Please write in detail, quoting Ref. 63 
to: The Personne! Manager (1 echnical Employment 
de Havilland Propellers td., Hatfield, Herts {3431 
SSISTANT sales manager required by London 
Office of Independent Airline Applicants must 
have proven sales ability and a background of airline 
experience. Good salary and prospects for the right 
man. Applicants should state full details of age, edu 
cation, training, previous appomtments held, indica 
tion of salary level achieved would be helpful. Box 
No. 2406 [3412 
*TRESSMAN for wide variety of interesting work 
including aircraft components, clectronics and work 

for the Atomic Energy programme Starting salary 
£700 to £1,000 commensurate with experience and 
qualifications. Excellent working conditions, pension 
scheme and generous holidays. App! Marston 
Excelsior, Limited, Fordhouse Works, Wolverhamp 
ton {3370 
THE Air Registration Board has vacancies for men 
25 wo WO years of age) of degree standard of 
equivaient, preferably with some experience of per 
formance or stress analysis, initially for work in con 
nection with development of requirements Salary 
according to qualifications and experience. Apply to 
Secretary, Air Registration Board, Brettenham House 
Strand, London, W.C..2 {3422 
I ELLIWELLS, LTD., Aircraft Division, Elmdon 
Airport, Birmingham, urgently require draughts 
men, all grades, preferably with aircraft installation 
experience but others with good light enginecring 
experience considered The work is interesting and 
of high priority and good opportunities of advancement 
with this expanding company are open to the right 


men Send full details to Personne! Manager. [33551 
IRCRAFT electrical draughtsmen required by 
large company for important work in London and 

the South Coast. Good salary, in addition living allow 
ance paid to applicants coming from outside the dis 
trict Pension scheme, excellent conditions Apply 
iving particulars of experience and qualifications to 
No. 2251 {3381 
I ELLIWELLS, LTD., Aircraft Division, Elmdon 
Airport, Birmingham, have vacancies for two 


design section leaders for interesting aircraft design 
work of high priority. Only first-class aircraftsmen will 
be considered but excellent rates will be paid to the 
successful applicants..Full details of traiming and 
experience, etc to Personne! Manager {3352 
RAUGHTSMEN experienced in design and/or 
fetailing of aircraft structures or installations re 
uired by large company for important work in Lon 
pa and on the South Coast Good salary, in addition 
living allowance paid to applicants coming from out 
side the district. Pension scheme, excellent condi 
tion Apply giving particulars of experience and 
ualifications to Box No. 2250 {3380 
Mm” E and female staff required for training as data 
reducer/plotters. Applicants should have some 
drawing office training of experience and be educated 
to School Leaving Certificate standard with credits 
mathematics and physics. There will be opportunities 
later for some to go Overseas On a temporary or lon 
term basis after suitable proficiency has been senthedt 
Write, Hunting Geophysics, Lid, 6 Elstree Way 
Boreham Wood, Herts [3432 
RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for designer draughtemen for in 
teresting work on aircraft gas turbine and rocket re 
search, development and production test houses, rigs 
and ancillary equipment Previous experience not 
essential but good general experience in all aspects of 
engineering an advantage. Superannuation and good 
rates of pay. Apply to Reference GB, Personnel 
Manager, Armstrong Siddeley Motors, Coventry 
[3440 
IRRANTI, LIMITED, Edinburgh vacancy 
exists for a Navigator/R.O. at Turnhouse Airfield 
for flying duties in transport and multi-seater jet air 
craft. An up to date knowledge of airways procedures 
and modern radio and radar aids to navigation is 
essential Navigational experience in military jet air 
craft will be an advantage. Licences are desirable but 
not essential. Apply giving full details of experience 
and fiying hours to Personne! Officer, Ferranti Limited 
Ferry Road, Edinburgh, 5, quoting Ref. 29/N/TID 
(3421 


REQUIRED: 
A PERSON OF INTEGRITY 
INITIATIVE AND RESOURCE 


Fully qualified and capable of 
starting, controlling and run- 
ning Design and Drawing 
Office in the Exeter area. 

Position pensionable and offers great 

scope and possibilities to man 33-42, 
with comprehensive experience 
Salary by mutual arrangement. 

All applications will be treated in 

strictest confidence. 


Full particulars of experience and quoli- 


NEW PROJECTS 
WEIGHT ENGINEERS 


Vacancy for experienced engineer to 
specialise in estimating weights of 
new projects 


Good technical qualifications and 
experience in this class of work 
essential 


Successful candidate must have 


apacity to act as 


DEPUTY HEAD OF WEIGHTS 
CONTROL DEPARTMENT 


Post carries excellent salary with 

ample scope for advancement, as well 

as participation in Pension Scheme 
and free Life Insurance 


Apply, with complete details of 
qualifications and experience, in 
writing, to 
The Chief Designer, 

SIR W. G. ARMSTRONG 
WHITWORTH AIRCRAFT LTD, 
BAGINTON, Nr. COVENTRY 


PRODUCTION ENGINEER 


(ELECTRICS) 


The Bristol Aeroplane Company 
Limited (Aircraft Division) has a 
vacancy for a Senior Production 
Engineer (Electrics) on the 
Britannia project. 


Applicants must have a good 
knowledge of electrics, and pre- 
ferably, aircraft experience, 


Applications, giving full details 
of qualifications and experience, 
should be forwarded to the 


Chief Personnel Officer 


The Bristol Aeroplane 
Company Limited 


Filton House, Bristol 


Hunting Percival Aircraft, Limited, 


EXPERIENCED 
FLIGHT TEST ENGINEERS 


Wanted for work on civil and military, 
fixed wing and helicopter aircraft 


Good salary and prospects 
Group pension and insurance scheme 


Apply, giving full details of training, 
qualifications, age, and experience 


to 


Personnel Manager, 


Luton Airport, Beds. 


fications to: Box No. 2479 c/o Flight. 
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SITUATIONS VACANT 


IRWORK GENERAL TRADING CO., LTD 


require the following personnel tor employment 
at Lo Airport 
| ICE NSED engineers, with A and © Licences on 

4 Deakotsa and Viking Aircraft, Hercules and Pratt & 
Whitne 123090 D. engines, engine fitters, aitrame 
ivcraft electricians and radio mechanics 
PPLICATIO for employment should be made } 

im the firet metance either im person or by writing | 
tw Works Manager, Airwork General Trading Co 
Lad « Amport, Camberiecy, Surrey 
rises OVERSEAS AIRWAYS CORPORA 

[LON require « stress officer in the Central 
Desiegn Office at London Airport who will be required 
a‘ ate stress and weight omtrol grout 
prunar ponsibie for structural strengt! oon 
versions, major modifications and repairs. Duties will 
preperation loading metructions 
truer fie snd other genera alculations B Se En 
gineering, or similar academic qualifications, with good 
practical beckground; minimum of three years stress 
officer experience apable of producing stress analysis 
to “type record” standard. Knowledge of British Civil 
Aw rthiness Requirements an advantage Salar 
im range 10s. Od a to £1,065 pa according 
to experience and qualifications Write Staff Super 


imtendent (Rrecruitment), London Airport 


ght 


FLIGHT 
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SITUATIONS VACANT 


SITUATIONS VACANT 


NTING PERCIVAL AIRCRAFT LIMITED 
applications from all grades of draughts 
slarly those with electrical and general 
werience, to aircraft and allied 
re reply Manager, Luton 
training and ex 
y dered {3417 
D., have unmediate 
munamum qualifications 
Instrument Rating 

ts carly command suitably 
170, Dakota endorsements 
Personne! Officer, | Great 
[3418 


men 


invite 
enginecring 

Beds 
{ stating ave and sal 
ITY AIRWAYS, LI 
vacancies for pilots with 
Commercial Pilot's Licence 
and K/ Licence Prospex 
yualified applicants. Bristol 
Apply writing 

Place 
RITISH OVERSEAS AIRWAYS CORPORA 
IiON vacancies with various of their 
associated and subsidiary companies for pilots. Appli 
id Airline Transport Pilot's Licence 
but « Senior Commercial Pilot's Licence with Instru 
ment Rating would for the filling of 
first officer vacancies. Experience Dakota, Viking 
Dove jesirable qualification. Salary rates are very 
good according to the geographical position 
a the company concerned Applications in writing 
Staff Manacer, Subsidiaries, B.O.A.C., 

House, Great West Road, Brentford, Middlesex 

(3433 


work 
to Personne! 
li deta 


on 
are 
wort 
ince. an ar 
“ILVER ¢ 


ed vantage 


umberland 
have 


cants have 


be acceptable 


on 


but 


vary 


Airways | 


PPORTUNITY. Senior and junior experienced 
aircraft draughtsmen required on interesting civil 
project. Permanent position, London D.O., substan- 
tial organization. Reply full details London Office, 
Edgat Percival Aircraft Lid., 72 Chesterfield House, 
Curzon St [3447 
ECHNICAL imstructor required by the Aviation 
Training Unit of Smiths Aircraft Instruments 
Limited. Applicants should have a knowledge of elec- 


tronics as applied to auto-pilots and associated systems. 
Full particulars to Personnel Manager, Smiths Air- 
craft Instruments Ltd., Bishop's Cleeve, Nr. Chelten- 
ham. Ref. SAI/TU1 [3413 


SITUATIONS WANTED 


‘ERMAN aircraft technician, qualified autogenous 


and clectric welder, seeks remunerative employ- 
ment with British aircraft manufacturers...Write Box 
244 [3426 
I ONS. Graduate Mech. Eng and Metallurgy, 

A.P R.Ae Soc A.M.1 Prod.E., 
|AM.LLA., at present Consultant, desires post in 
industry. First class engine experience, production and 
development. Posts held, Works Manager, Production 
Engineer and Quality Controlier.—Box No. 2559. [3427 


pholstery M ale 


rla 


“Increased Payload with increased Comfort” 


IN BLOCKS OR SHEETS oR AS MADE UP SEATS 


JABLO PLASTICS INDUSTRIES LTD. 


Grams; JABLO - CROYDON 


WADDON 


CROYDON 


JABLO WORKS - - Phone: CROYDON 2201 
est 1887 
Suppliers of machined aad fabricated compon- EBONITE ( Vulcanite) RESILON (Synthetic resin bonded paper) 
1A j j RESILON (Synthetic resin bonded fabric) 
ai é ai 6 
ents ia ame materials to individu COROSITE (Acid resisting material) 


requirements 


CLE 0145.9 
Telegrams: UHLHORN, AVE, LONDON 


UHLHORN BROS. 


Telephone 


Precision guaranteed 


LTD., 53 CITY 


GLASS-FIBRE LAMINATES 
VULCANISED FIBRE (Red. Black or Grey) 
FEROBESTOS, ETC. 


ROAD, LONDON E.C.1 


INDEX 


TO ADVERTISE 


RS 
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Acroservices, Lid 42 Fairey Aviation Co., Ltd., The 17 Napier and Son, Ltd., D 38, 37 
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18 March 1955 


has been fully type-tested 


and officially given 


unrestricted clearance for use 


in passenger-carrying aircraft. 


No other high-power turboprop 


in the world enjoys this distinction. 
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